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Preface 


In the high latitudes of Pinland, in the parohing heat of Africa, and under the most 
different operating conditions, HZ Motor-cyclee run to the satisfaction of their 
ownere. 

To ensure that the vehicles remain in perfect working Order and reliable in Service 
after a long period of Operation, involving a certain amount of wear, we iesue this 
Repair Manual to give the necessary instructions to our MZ-Workshops at home and abroad 

Repair work is a matter of confidence in several respects: 

The safety of the driver depends on the reliability of the mechanlc and his 
excellent workmanship. 

Pinding the actual cause of the ’trouble ensures that no material is wasted and 
labour costs are restricted to a minimum. 

Prom these items, three advantages results 

1. no retouching work, 

2. short times of inoperation and 

3. low repair costs! 

Good workmanship in repairs largely depends on the use of the special tools and means 
recommended by MZ, We should like to underline that especially self-service workehops 
and amateur constructors should bear this in mind to avoid considerable additional 
expenditure of labour and material. 

Our authorised MZ~Workshops may purchase the special tools from the MZ Spare Sales 
Department - for amateur constructors and the like, however, there is only the 
possibility of constructing them with the help of the sketches given in Section 8.2. 

We hope this Reference Book offers the required Information to the staffs of the 
workshops contracted for servicing our products at home and abroad, and to the friends 
of MZ motor-cycles throughout the worldf and we wish good success to each and all. 

VEB MOTORRADWERK ZSCHOPAU 

Betrieb des IFA-Kombinats Zweiradfahrzeuge 

Service Department 



- 4 - 


£t&S.S£.S2SSSSiS 


i. 


1.1. 

1 . 2 . 

1.3. 

1.4. 

5 : 1 : 

1.7. 
1 , 8 . 
1.9. 


2 . 1 , 

2 . 2 . 

2.3. 

2.4. 

2.5. 

2 . 6 . 

2.7. 

2 . 8 . 


3.1. 

3.1.1. 

3 . 1 . 2 . 

3.1.3. 
3-1.4. 
3.2. 

3.2.1. 

3 . 2 . 2 . 

3.2.3. 

3.2.4. 

3.2.5. 

3 . 2 . 6 . 

3.2.7. 

3 . 2 . 8 . 
3-2.9. 
3 . 2 . 10 . 
3-2.11. 
3 . 2 . 12 . 
3.2.13. 

3.3. 

3.4. 

3.4.1. 

3.4.1.1. 

3 . 4 . 1 . 2 . 

3.4.2. 
3-4.2.1. 

3.4.3. 

3.4.3.1. 
3* 4.3.2, 
3.4.3.3 

3.4.3.4. 

l±l± 

3.4.4. 
3.4-5- 


4.1. 

4.1.1. 

4 . 1 . 2 . 

4.1.3. 

4.1.4. 

4.1.5. 

4.1.5.1. 

4.1.5.2. 

4.1.5.3. 


4.4. 

4.4.1. 

4.4.2. 

4.5. 


Technical Data .-.... ^ 

Engine 77....’' * * g 

Carburetter . ? 

Electrical Equipment ..... •> 

Gearbox ... 

Power Transmission ..,.. 1~ 

Cycle Parts .... 1° 

Weights ....... 11 

Capacities .*. 11 

Dimensions, Measured Valueo, Diagrams ... 11 

Fuel. Lubricants and Fluids ..• >.. 13 

Fuel ...'."..77.. 13 

Twc-stroke Engine Oil for Fuel-Oil Mixture .. 13 

Oil Capacity for Gearbox . 13 

Lubricants for Cycle Parts .. 13 

Shock-absorber Oil - Telescopic Fork . 13 

Shock-absorber Oil - Suspension ünits . 13 

Labricant for Contact Breaker . 13 

Brake Fluid ...... 13 

Disassembly of the Engine .. 14 

Preliminari.es 7777777777..... 14 

Motor-cycle Right-hand Side . 14 

Removing the Carburatter .'. 15 

Unhooking the Clutch Cable Control and Replacement . 15 

Demounting the Engine ..?. 15 

Dismantling the Engine . 16 

Preliminaries . 1° 

Removing the Clutch Cover . 16 

Dismantling the Clutch and Primary Drive .. 16 

Dismantling the Kick-starter . 17 

Dismantling the Clutch Actuating Mechanism . 17 

Demounting and Mounting the Clutch . 17 

Demounting the Cylinder Assembly . 19 

Dismantling the Engine Dynamo Side ... 19 

Separating the Two Housing Halvea .7.. 19 

Dismantling the Gear-shift Mechanism and the Gearbox . 20 

Pressing-out the Crankshaft .20 

Dismantling the Gearbox Bearing: ... 20 

Pulling the 6306 Bearing from the Crankshaft . 21 

Cleaning all Engine Parts . 2T 

Checking for ffear .. 21 

Clutch and Clutch Operating Mechanism .. 21 

Primary Drive ... 23 

Ineviiable Wear on Kick-starter . 23 

Gears, Shafts and Selector Forks ... 23 

Gear-shift Shaft with Control Member an d Control Stop .. 24 

Crank Assembly .... 24 

Cylinder and Piston . 24 

Control Measurement of Piston and Cylinder . 25 

Reinoval of Slight Piston Seizing . 25 

Piston Rings . 25 

Cylinder Head .. 26 

Crankshaft . 26 

Case and Packings . 27 

Radial Grooved Ball Bearing for Crankshaft and Gearbox . 27 

Assembling the Engine . 28 

Preliminaries . 28 

Selectiön of Piston and Cylinder .. 28 

Regeneration of the Cylinder ... 29 

Selectiön of the Needle Bearing for the Gudgeon Pin (Kew Parts) 29 

Bearings and Sealing RingB . 29 

Pre-assembly of the Gearbox .... 29 

Completing the Drive Shaft CA) ... 29 

Completing the Output Shaft (B) 30 

Placing the Two Gear Shafts into the Assembly Container 

29-50.OTT . 30 

Preaseembly of the Left-hand Housing Half ... 31 

Mounting the Crankshaft, the Gearbox and the Foot-operated 

Gear-shift Shaft . 33 

Pre-assembling the Right-hand Housing Half ... 34 

Mounting the Right Housing Half .... 34 

Mounting Piston, Cylinder and Cylindes: Head .. 35 

Piston and Cylinder .. 35 

Cylinder H ead and Ratio of Compression . 36 

Mounting the Primary Drive . 37 











































































4.5.1. Drive Gear for Gearbox (68 teeth) ...*. 

4.5.2. Clutch Driver .*.,•••••. 

4 . 5 . 3 . Measuring and Adjusting the End Play of the Clutch Driver .. 

4 . 6 . Mounting the Clutch ...... 

4 . 7 . Completing and Mounting the Clutch Cover ... 

4 . 7 .1. Mounting the Kick-starter Assembly . 

4.7.2. Mounting the Clutch Actuation Mechanism . 

4.7.3. Mounting the Clutch Cover ... 

4.7.4. Rough Adjustment of the Clutch . 

4.7.5. Clutch Fine Adjustment ... 

4 . 6 . Drive for Speedometer .... 

4 . 9 . Oil Supply for the Lubrication of the Crankshaft Main 

Bearings and Shaft Seal Rings . 

4.10. Lubrication of the Gearbox .. 

4 .IT. Assembling Faults . 

4.12. Mounting the Engine in the Cycle Parts . 

5 ._ Cvcle Parts ... 

5 . 1 ; Rear wlheel Springing and Rear Elastic Engine Mounting . 

5.1.1. Mounting of the Rear-wheel Swing-fork . 

5.1.2. Replacement of the Rubber Bearing - Rear-wheel Swing-fork .. 

5.1.3. Demounting and Mounting the Swing Bearing Bolt ... 

5 . 1 . 4 . Mounting the Rear Swing-fork Including Engine Suspension .. 

5 .1. 5 . Rear Engine Suspension .... 

5.1.6. Repair of the Suspension Units ..... 

5.2. Engine Suspension at Cylinder Head . 

5 . 3 . Telescopic Pork .... 

5 . 3 .1. Steering Bearing ... 

5.3.2. Criteria for Dismantling the Telescopic Pork . 

5.3.3. Demounting and Mounting the Complete Telescopic Pork ...... 

5 . 3 . 4 . Demounting and Mounting the Telescopic Pork Members . 

5.3.5. Dismantling the Telescopic Pork Members Removed from 

the Vehicle ..... 

5 . 3 . 6 . Mounting the Telescopic Pork Members Removed from the 

Vehicle and Checking for Wear . 

5.3.7. Funotional Test of Telescopic Form ... 

5 . 4 . Puel Tank ... 

5 . 5 . Puel Shut-off Cock .... 

5.6. Rear-wheel Drive and Rear-wheel Hub . 

5.6.1. Dismantling the Rear-wheel Drive . 

5.6.2. Speedometer Drive ..... 

5.7. Changing the Wheel Bearings . 

5 . 8 . Brakes . 

5.8.1. Internal Shoe Brake . 

5.8.2. Disk Brake for the Pront Wheel . 

5.9. Secondary Chain ..... 

5.10. Exhaust System .... 

5.11. Aligning the Wheels, Balancing the Pront Wheel . 

5.12. Cable Controls . 


Page 

37 

37 

38 
38 
38 
38 
40 
40 

40 

41 
41 


43 

44 
44 
44 

44 

45 

45 

46 

47 

47 

48 

49 

49 

50 


52 

53 

54 
54 

8 

56 

57 
57 
57 


§3 

64 

64 


ftt:- 

6 . 1 . 1 . 

6 . 1 . 2 . 

6 . 1 . 3 . 

6 . 1 . 4 . 

6 . 1 . 5 . 

6 . 1 . 6 . 

6 . 1 . 7 . 

6 . 1 . 7 . 1 . 

6.1.7.2. 

6 . 1 . 8 . 

6 . 1 . 8 . 1 . 

6 . 1 . 8 . 2 . 

6.1.9. 

6.1.9.1. 

6 . 1 . 9 . 2 . 

6 . 1 . 10 . 
6 . 1 . 10 . 1 . 
6 . 1 . 10 . 2 . 

6 . 1 .10. 3 . 

6.1.10.4. 
6 . 1 . 11 . 
6 . 1 . 12 . 


Electrical Equipment . 

Three-phase Dynamo .. 

Mode of Operation . 

Technical Data . 

Technical Characteristic ... 

Fault Diagnoses ., 

Behaviour of the Charging Control Light 

Measuring Instruments .. 

Measurements at the Vehicle .. 

Use of an Oscillograph . 

Fault Localisation .. 

Demounting from the Vehicle . 

Demounting the Three-phase Dynamo . 

Demounting the Rectifier . 

Demounting the Three-phase Dynamo ..... 

Stator with Retaining Cap . 

Rectifier . 

Checking the Components . 

Checking the Rectifier . 

Testing the Stator . 

Testing the Rotor . 

Checking the Length of the Carbon Brush 

Assembling Instruction . 

Important Information . 


65 

65 

65 


68 

68 

68 

68 

71 

72 

72 

73 
73 

73 

74 
74 

74 

75 
75 
75 
75 
75 





































































- 6 - 


6.2. Regulator . 

6.2.1. Mounting .... 

6.2.2. Maintensnce .f ... 

6.2.3. Adjustment . 

6.2.4. Damages and their Causea ... 

6.3. Battery .. 

6.4. Ignitlon ... 

6.4.1. Ignition Coil ... 

6.4.2. Contact Breaker . 

6.4.3. Ignition Timing . 

6.4.4. Sparking-plug . 

6.4.5. Ignition Line Connector (Sparking-plug Connector) 

6.4.6. Troubles in the Ignition System . 

6.5. Lighting and Signalling System . 

6.5.1. Headlamp ... 

6.5.2. Combined Stop-Tail-Rumber-plate Lighting Fitting 

6.5.3. Ignition-light Switch . 

6.5.4. Switch Combination at Handle-Bars .. 

6.5.5. Stop-light Switch . 

6.5.6. Flashing-light Direction Indicator System . 

6.5.7. Horn ...... 

6.5.8. Circuit Diagram . 

6.6. Instruments and Tell-tale Lights . 


7._ Induction JBvstem . 

7.1. Description and Function of the System . 

7.1.1. Air Filter . 

7.1.2. Intake Silencer ... 

7.1.3« Connecting Piece at Carburetter . 

7.1.4. Carburetter . 

7.1.4.1. Design and Function of the Carburetter 

7.1.4.2. Fuel Level Basic Adjustment . 

7.1.4.3. Fuel Level - Fine Adjustment . % 

7.1.4.4. Idling Adjustment . 

7.1.5. Intake Connection . 

7.2. Fault Localisation . 

7.2.1. Too Lean a Mixture .... 

7.2.2. Too Rieh a Mixture . 


8._ Special Tools . 

8.1. List of Special Tools .. 

8.2. Drawings of Special Tools . 

9js _ Tightenlng Toroues - Engine .... 

10. _ Tightenlng Toroues - Cvcle Parts 


76 

76 

76 

76 

76 

77 
77 


81 

83 

83 

84 

84 

85 
85 
85 


90 

90 

90 

90 

90 

92 

93 

94 
94 
94 

94 

95 

96 
96 


120 

120 


















































Motor EM 250 
ETZ 250 


- 8 - 



Pig* 3. Exploded view of the engine EM 25o 


DDR-9360 Zschopau 
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1. Technical Data 


1.1. Engine 
Engine type 
Cycle 

Cooling System 

Number of cylindere 

Stroke / bore 

Swept volume 

Ratio of compression 

Compression volume of cylinder head 

(when assembled) 

Maximam output (at about 5,500 rpm) 
Maximum torque (at about 5,200 rpm) 
Lubrication 

Connecting-rod bearings 
Crankshaft mein bearings 

Timing angle 
Induction 
Transfer 
Exhaust 


EM 250 

two-stroke reverse scavenging 
air-cooled (relative wind) 

1 

65 mm / 69 mm 
243 cm 3 
TO.5 : 1 

about 26 cm 3 
15.5 kW (21 hp) 

27.4 Hm (2.8 kpm) 
petroil iubrication 50 : 1 

(or, for selected export countries, by means 
of oil proportionating pump) 
cage-type needle bearings for big end and 
gudgeon pin 
2 bearings 6306 C 4 f 
1 bearing 6 302 C 3 f 

155° crank angle 
123° crank angle 
180° crank angle 


1.2. Carburetter 
Transfer porfr 
Maln Jet 
Needle Jet 
Partial-load needle 
Needle position from top 
Starting Jet 
Slow-running Jet 
Ploat valve 

Slow-running air screw 
Throttle-valve, valve opening 


BVF 30 N 2-5 
30 mm 
130 

70 (with cross bore) 

C 6 with 5 notches 

3 to 4 ^ (4th for running-in period) 
90 
45 
20 

about 1 revolution open 
5 mm 


Electrical Equipment 


Ignition 


Ignition timing 


Contact breaker points gap 
Sparking-plug 
Electrode gap 
Dynamo 
Rectifier 


Regulator 


Battery 
Ignition coli 
Beadlamp 


Stop, tail and number-plate lighting 
fitting 


battery ignition 

3.0 n ' mm before T.D.C. = 22° 15' -2° crank 
"°* 5 angle 

0. 3 +0 * 1 mm 
M 14-260 
0.6 mlTl 

12 V, 210 W, three-phase current 
Silicon semi-conductor in three-phase 
bridge Circuit 

single-system regulator, temperature-compen- 
sated, positive-regulating 
12 V, 9 Ah 

12 V, miniature ignition coil 
light opening 170 mm in diameter, 
asymmetrical passing beam 

light opening 120 mm in diameter 


1) Besides the driving habit, the sparking-plug appearance is deeisive 
for the setting. 
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Horn 

Direction indicator 
Switches 

Ignitlon-light switch 

Switch combination at handle-bars 


Stop-light switch 


Electric bulbs 
Headlamp 
Parking light 
Stop light 
Direction indicator 
Tail light 

Charging control light. 

Idling indicating light 
High-beam headlight indicator 
Control of direction indicator 
Speedometer Illumination 
Fuses 

Main protection (2 fuees) 
Direction indicator System 
Dynamo (line DP) 


Gearbox 

Clutch 


Gear-shift System 
Number of speeds 
Gear ratlos 
Ist speed 
2nd speed 
3rd speed 
4th speed 
5th speed 

1.5. Power Transmission 
Transmission 

Engine - gearbox 
by helical gears 
Transmission 

gear - rear wheel 


by roller chain 


Total gear ratio 
lat speed 
2nd speed 
3rd speed 
4th speed 
5th speed 

1.6. Circle Parts 
Prame 


Engine Suspension 
Steering angle 
Castor 


under the fuel tank 
4-lamp flashing-light System 


in Instrument pod 

dimmer ewitch, direction indicator eystem, 
electric hona, by-pass light Signal 
in rear-wheel hub and front-wheel hub or 
brake master cylinder 


12 V, 45/40 W (twin-filament) TGL 11 413 


12 V, 4 W cap Ba 
12 V, 2t ff cap Ba 
12 V, 21 W cap Ba 
12 V, 5 W cap Ba 
12 V, 2 W cap Ba 
12 V, 2 ff cap Ba 
12 V, 2 W cap Ba 
12 V, 2 ff cap Ba 
12 V, 2 ff cap Ba 


9 

s 

TGL 

10 

833 

15 

s 

TGL 

10 

833 

15 

s 

TGL 

10 

833 

15 

s 

TGL 

10 

833 

7 

8 

TGL 

TO 

833 

7 

8 

TGL 

10 

833 

7 

S 

TGL 

10 

833 

7 

B 

TGL 

10 

833 

7 

s 

TGL 

10 

833 


fase link 16 A 
fuse link 4 A 
miniature fuse 2 A 


on the left-hand end of crankshaft - in oil 
bath (5 friction disks with cork portione) 
foot-operated 
5 


3.0 : 1 S 12 s 36 

1.865 t 1 S 15 s 28 

1.333 * 1 = 18 s 24 

1.048 : 1 £ 21 : 22 

0.87 s 1 5 23 : 20 


2.43 .* 1 
28 : 68 teeth 

19': 48 teeth £ 1 s 2.52 (solo Operation 
15 : 48 teeth £ 1 : 3.2 (side-car Operation) 

0.8 B-1-130 TGL 11 796 

(12.7 mm x 7.75 mm x 8.51 mm, 130 rollers) 

for solo Operation 

0.8 B-1-128 TGL 11 796 

(12.7 mm x 7.75 mm x 8.51 mm, 128 rollers) 

for side-car Operation 


18.406 

11.453 

8.181 

6.428 

5*335 



top at cylinder 
63 degrees 
95 mm 


frame (welded rectamgular 
head and rear at oasing 




Type of apringing 
front 

rear 

Wheels 
Rim eize 
front 
rear 
Tyres 
front 
rear 

Tyre Inflation pressure 
solo r front 
rear 

with permissible total load: 
front 
rear 

Brakes 

front 


rear 


iilt i sie sm 

Weight unladen (with fuel and tools) 
permissible total weight 

ItB« _ Cjtp.acj- tl .es 

Gearbox 
Fuel tank 

Oil reservoir for oil proportionating 
System 

Telesoopic fork 


telescopic fork with oil-hydraulic damping, 
hpring deflection I85 mm 
Suspension units with spring load and 
oil-hydraulic tfamping, spring pre-load 
adjustable, spring deflection 105 mm 
wire-spoke wheels with non-offset spokes 

1.60 x 18 
2.15 B x 18 

2.75 - 18 
3.50 - 18 


drum brake, dismeter 160 mm 

width of lining 30 mm 
actuation by cable control 
or hydrauÜc single-disk fixed saddle brake 
brake disk diameter 280 mm 
drum brake, diameter 160 mm 

width of lining 30 mm 
actuation by linkage 

15t kg (design with drum brake, front) 

153 kg (design with disk brake, front) 

330 kg * 


1,000 cm^ of gear oil SAE 80 

17 1 of fuel-oil mixture, including 

1.5 1 of reeerve 


1.3 1 

23O cm^ of damping fluid'per member 


150 kPa (1.5 kp/cm 2 ) 
190 kPh (1.9 kp/cm 2 ) 

170 kPa (1.7 kp/cm 2 ) 
250 kPa (2.5 kp/cm 2 ) 


1.9. Dimensions. Measured Values. Diagrams 

Maximum speed 125 to 130 km/h depending on load, weather 

conditions and eitting position 
6.6 s 

3.5 to 5 1/100 km 


Acceleration from 0 to 80 km/h 
Fuel consumption 



Pull load charscteriatics 
of the engine EM 250 
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2. Fuel, Lubricants and Fluids 


ZjJLl. 


Fuel 


According to the design of the engine, a 
petrol of an octane rating of at least 
88 (in the GDR abbreviated as "VK 88") 
should be used. 

In countries other than the GDR, the use 
of a fuel with a similar rating is 
recommended. 


2 , 2 , 


Two-stroke Engine Oil for 
Fuel-Oil Mixture 


Engine oil is added to petrol in the 
RATIO of 1 : 50 

(e.g. 0.2 litres of engine oil are 
added to 10 litres of fuel). 

The mixing ratio of 1 : 50 also applies 
to the running-in period. 

The two conrod bearings, the cylinder 
liner and the 6306 crankshaft main 
bearings as well as the piston are 
provided with oil by this simple and 
reliable System of petroil lubrication. 
Experiences gathered in the course of 
many years have shown that it is advis- 
able to use 

TWO-STROKE ENGINE 011 MZ 22 
in the GDR. This additive-type oil 
meets the following requirements: 
viscosity at 50 °C 20 to 25 cSt 
pour point; maximum - 30 °C 


It contains additives which effect a 
high temperature and pressure re- 
sistance. Limited tendency to coking; 
prevention of carbonaceous oil depo- 
sits or dissolving them. Wear reducing 
and corrosion preventing properties. 
Contains lead-separating agents pre¬ 
venting whisker formation in spark- 
ing-plugs. 


FOR MZ MOTOR-CYCLES IN OPERATION IN 
COUNTRIES OTHER THAN THE GDR 
it is also advisable to use only 
tow-stroke engine oils which possess 
these properties (e.g. Shell 2 T, 
Castrol 2 T, Aral 2 T, Mixol "S", 
LT-2T, etc.5. 


2.3. Oil Capacltv of Gearbox 
For gearbox and primary drive, an 
amount of 900 cm3 of "GL 60" gear 
oil is required. This is an ädditive- 
type gear oil which is uitable for the 
lubrication of change-speed gearbox and 
axle drives. It is an ageing-resistant 
refined lubricating oil with additives 
for an increase of the load-bearing 
capacity and a reduction of wear. 

It has favourable low-temperature 
properties and meets the 
following technical requirements: 


viscosity at 50 °C 

pour point maximum 
flash point 
water content 


53 to 68 cSt 
(correeponds to 
8 °E roughly) 

- 25 °C 

ISO °C 
0.1 % 


In_countries_other_than the GDR,_engine oil 
SAE 20_or 40_or gear_oil_SAE_80 with_simi- 
lar £roperties_should be_used. 


2.4. Lubricants for Cvcle Parte 
The following lubrication points of the 
cycle parts must be lubricated with 
"Ceritol +k2" or "Ceritol +k3" antifriction 
bearing grease: 

Steering bearing, wheel bearings, bearing 
for rear wheel drive, secondary chain, brake 
cams and brake shoe bearings, foot-operated 
brake shaft and speedometer drive (the two 
latter items only when being mounted or 
repaired). 

This antifriction bearing grease has a drop 
point of about 130 to 150 °c, can be used 
for a temperature ränge from - 20 to + 100 
°C, and is water-resistant at + 50 °C. 

IN COUNTRIES OTHER THAN THE GDR, an anti¬ 
friction bearing grease of similar 
characteristics should be used. 


2.5. Shock-absorber Oil - Telesconic Fork 
As damping liquid, a mixture of 

45 parts of shock-absorber oil and 
1 part of molybdenum disulphide 
should be used. 

Shock-absorber oil viscosity: 

8 to 11 cSt at 50 °C correaponds to 
1.65 to 1.92 °E at 50 °C. 

2.6. Shock-absorber Oil - Suspension Units 
Shock-absorber oil WITHOUT ADDITIVES of the 
above viscosity is only used. The damping 
values of the telescopic fork and the spring- 
loaded Suspension units are based on this 
viscosity. Springing and roadability will 

be impaired if shock-absorber oils of a 
different viscosity will be used. 

2.7. Lubricant for Contact Breaker 
"Unterbröl" special oil for contact breaker, 
viscosity 700 to 1,300 cSt at 50 °C. 

2.8. Brake Fluid 

För the disk brake, the brake fluid known 
as "Karipol grtln" or - in countries other 
than the GDR - brake fluid SAE 70 R 3 or 
SAE J 1703 (for disk brakes) have to be 
used. 





3, Disaasembly of the Engine 


The abbreviation "Wo?" aeed below meanB 
width over flats of the toöl (spanner) 
required. 


3.1. _ Prellmlnaries 

It is advisable, before etarting the dia- 
asaembling Operation^, to dieconnect the 
battery and to remove it. Düring the 
repair period, it can be aerviced. When 
the motor-cycle ie kept in the workahop, 
the two fuaee maet be removed from the 
fuae atrip under the right-hand 
panelling. 


Daring the following work, the oil is 
allowed to drain from the gearbox 
(remove the oil drain plug (2) and 
unsorew the lower fastening aorew (1) 
of the clutch cover). 

NOTE: The gear-ehift mechanism 
detent ecrew (3) doee not 
serve for draining oill 



Fig. 6. Draining the lubricant from 
gearbox and clutch 


3.1.1. Motor-crcle Right-hand Slde 
At the ringht-hand aide of the 
motor-cycle, the operatione for removing 
the exhauat ayetem are started: 

(1) Remove the Union nut from the 
cylinder by meana of a hook apanner, 

(2) Remove the exhauat pipe elamp from 
the front of the engine (Wo? 13), 

(3) Take off the holding braee from 
the silencer rear (Wo? 13) and 

(4) the dymamo cover (hexagonal 
socket-head bolt WoP 5;. 


Pig. 7. Right-hand aide of motor-cycle 


After having pulled off the cables (l), 
unscrew the bruah holder (2). After 
loosening the fastening screwe (3),' the 
stator can be removed. Using a box 
epanner (WoP 13), loosen the fastening 
acrew of the cam of the dynamo. Sense of 
rotation of the Spanner ie oppoeite to 
the running direction of the engine. 
Then, the cam can be pulled off when 
slightly shaking the fastening screw 
(thread M 7). 



Pig. 8. Removing the stator 
from the dynamo 
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Extractor 02-MW 39-4(1) loosens rotor 
froin cone of crankshaft (apply a blow with 
your hand on handle in the direction of 
rotation of engine). For the amateur con- 
structor, a Ä TO i 100 mm hexagon-head 
screw will do good Service. 



Fig. 9. Removing the rotor of dynamo 

Open the secondary chain.connecting link 
at front end of sprocket on drive shaft, 
using flat-nosed or combination pliers. 
Pull chain protecting hoses with chain 
from the engine towards the rear. 

3.1.2. Removing the Carburetter 
After closing the fuel shut-off cock and 
withdrawing the fuel feed hose, the 
carburetter can be dismantled. 

Sequence of operationsf 

(1) Pull the protective rubber cap and 
unscrew starting carburetter actuation 
(WoF 14) under it 

(2) Unscrew carburetter casing cap and 
draw it out with piston valve 

(3) Loosen the clamping connection carbu- 
retter/induction pipe (screwdriver) 

(4) Loosen two nute (WoF 10) of the in- 
duction pipe connection 



Pull the carburetter together with induo- 
tion socket from the stud bolts at the 
cylinder, turn to the left and pull out 
of the induction tube (rubber). 

3.1.3. Unhooking the Clutch Cable 
Control and Deplacement 
Remove protective cap (rubber) from cas¬ 
ing of cable control holder (2), push 
along Bowden cable and take out the plug- 
type nipple. 

Unscrew cäsing for cable. control holder (2) 
from clutch cover (WoF 19) and push along 
cable for 5 cm, ndw the nipple (4) of 
the Bowden cable can be nnhooked from the 
tie rod. 

In the "deluxe model", the drive shaft for 
speedometer must be unscrewed before 


removing the engi: 



Fig. 11. Clutch cable control 
3.1.4. Bemounting . the Engine 



Fig. 10. Dismantling the earburetter 


Fig. 12. Dismantling the engine,or 
replacing the cylinder 
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Demoonting the engine: 

- Remove two nuts (WoF 13) (l) with waehers 
from the studs of the cylinder bead. 

Prop the engine from belowr 

- Unscrew the two fastening screws (2) from 
the rear engine shoea (WoF 13); 

- After lowering the engine, draw it out 
in forward direetion. 

Replacement of cylinder: 

The cylinder head, the cylinder and the ela- 
atic engine Suspension can be changed in the 
Position shown in Fig. 12. 

For the replacement of the cylinder, the 
electrlc hom (1) and the fuel tank must 
be removed.. For changing the fuel tank, 
see Section 5.4. 


It goes without saying that the demounted 
engine must be cleaned externally before 
it is dismantled. Naturally, all parts must 
be kept in such a way that no part will be 
lost or damaged. 

Before mounting the engine in the engine 
aseembly device, remove the front clamp- 
ing screw (WoF 13) and the fitting sleeve 
under it by means of mandrel 11 MW 3-4. 


After loosening the clamping screw with nut 
(WoF 10), remove the gear-shift pedal. 

The kick-starter crank remains at the engine 
and is pulled off together with the clutch 
cover. 

Remove the casing for the speedometer drive 
(2). ^hen dem.ount the adjusting plate under- 
neath and the drive gear for the speedo¬ 
meter (WoF 22). 

After removing the 5 fastening screws of the 
clutch cover, alternately apply blowe at 
pointe (3) by means of a plastic or rubber 
mailet and remove the clutch cover together 
with the kick-starter assembly. 


Screw the clutch puller (1) fully on the 
tbread of the clutch (2). ^he spindle (3) 
presses the clutch from the cone of the 
crankshaft. Pull the clutch from the 
internal driver. Remove corrugated waeher 
(5) and thrust washer (4), remove drive 
gear with internal driver (3) and needle 
bearing (2) and spacer (l) from the 
crankshaft (see Fig. 21). 



Fig. 14 

Pulling off the clutch 

After bending up the locking plate,by 
means of the assembling device (l) 
22-50.430, block the drive gear and, 
using the socket wrench (2) (WoF 24), 



Fig. 15. Loosening the nut for the 
drive gear 


Fig. 13. Removing the clutct cover 
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Pull off the drive gear with 68 teeth by 
means of polier (1) 05 MW 45-3. 



Fig. 16. Pulling the drive. gear 
Move the lock-lever (l) out of the drum 
cam (2), unhook tension spring (3) and 
remove it from guide bolt(4). Remove wire 
retaining ring (5) and snap ring (6), cap 
for drive shaft (7) and oil guide plate. 



Fig. 17. Removing gear-shift detent and 
circlips 

3.2.4. Dismantling the Kick-starter 
Clamp the bearing collar of the kick- 
atarter shaft between copper jaws or wood 
inserts in a vice (Fig. 84). Do not damage 
the thread of the splined bolt when driv- 
ing out. To this end, loosen the nut M6 
(WoF 10) only so far that it can be used 
as "thread protection". After removing 
the splined bolt, the kick-starter spring 
relaxes, the clutch voer turns to the 
right. Now, the complete kick-starter 
shaft can be drawn out of the clutch cover. 

3.2.5. Dismantling the Clutch 
Actuating Mechanism 

By turning clockwise, remove the pressure 
lever in the clutch cover from the worm 
of the bearing bush. Press the bearing 
bush out of the clutch cover (from the 
inside to the outside). 

For the replacement of the supporting 
bearing 6302 of the crankshaft, remove 
the circlip from the bearing bush and 
press out the bearing. 


3.2.6. Demounting and Mounting the Clutch 
The assembly device 05-MW 150-2 (Fig. 18) 
enables the dismantling and assembling of 
the clutch. To facilitate work, it is clamp- 
ed in a vice. Fig. 20 shows the mounting 
Position. 

For dismantling or checking the clutch, it 
must be so positioned that the pressure 
plate (1) is not put on the propping 
screws (2) (Fig. 18). 



Fig. 18. Dismantling the clutch 
For dismantling and assembling the clutch, 
the internal driver with drive gear (3) 
must be plugged on the assembly device. 

By turning the lock nut (4) clockwise, the 
clutch flange is relaxed and the nuts (WoF 
10) (5) can be loosened and removed with 
lock plates. After removing the lock nut (4), 
the clutch can be dismantled into its indi¬ 
vidual parts (Fig. 21). Checking for wear 
is dealt with in Section 3.4.1. 

Sequence of clutch assembling (Figs. 19, 

19S,'2Ö,*2i)- 

- Put internal driver with drive gear (3) 
on the assembling device (Fig. 19); 

- Place the pressure plate with spacer bolt 
(6) on the supporting screws of the assemb¬ 
ling device (Fig. 19)5 

- Put the gear ring (7) in place (Fig. 19); 

- Altemately fit internal Segments (8) and 
extemal segments (8a) (the parcel of 
segments is centred by the internal 
driver); 

- Mount the clutch body (9), screw in the 
hexagon-head screws (11) with lock plates 
(10) and lock them (Fig. 19a); 

- Place the spacer washers 00-18.196 (14a) 
on the spacer bolts (Fig. 19a); 

- Put the compression springs (12) on the 
clutch body (9); 

- Mount the pressure flange (13) and tension 
it with the upper part of the clutch assem¬ 
bling device. Adding the lock plates (io), 
fasten the pressure flange by means of the 
nuts (14) and lock them (Fig. 20). 
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3.2.7. Demomiting the Cylinder Assembly 
Loosen the nuts (WoF 13) crosswise from the 
cylinder atuds with a socket wrench, pull 
off the cylinder head and then the cylinder. 
NOTE: When the engine is not dismantled, 
the opening of the crank compart- 
ment must be closed with a clean 
cleaning rag! 

Press the gudgeon pin out by means of the 
presaing device (1) 22-50.010 and draw the 
piston from the connecting rod. 


- Unser ew the sealing cap (l), remove it 
with packing and take out the ehims; 

- Remove cylindrical roll (2) for armature 
detent and the wire circlip (3); 

- PreBs out the rubber stopper (4); 

- Loosen the housing fastening screws (14 
screws) by means of a screwdriver and 
take out of housing; 

- Open the locking handle of the engine 
assembling device. 



NOTE: Beating out the gudgeon pin is detri- 
mental to the crankshaft and destroys 
the needle bearing on the pin! 


3.2.9. Senarating the Two Housing Halvea 
The assembly bridge 22-50.430 is screwed on 
ä - n the right-hand housing half by means of 

two M 6 screws (1) (see Fig. 25). 

By means of the spindles (2) of the bearing 
extractor 6203 and the clutch puller, the 
jrocket housing halves are separated by uniformly 

id up (1) tuming the pressure spindles. 
ng-up NOTE: The use of other means such as ecrew- 
le ° drivers, chisels etc. leads to the 

destruction of the housing! 

Take off the right-hand housing half, clamp 
;earbox. the left-hand housing half in the engine 
lse assembling device. 


2.8. Diamantling the Engine 




3.2.10. Diamant Hag theGear-ehm 
Mechaniam and the Gearbox 
fA) = driving shaft 
(B) = driven shaft 

Seguence_of operationBj. 

- Press the control arm (T) of the control 
member (2) out of the drum cam (3) in the 
direction of the arrow-head and pull 
the control shaft wlth control member (4) 
oat of the housing: 


KOTE: Do not damage the insulating disk 
(5) of the drum oaml 



Big. 26. Gear-shift mechanism and 
gearbox 

- Remove the separatlng disk (6) (rubber) 
from the oil eatch-pocket of the housing; 

- Drive the driving and driven shafts out 
of their bearing seat from the clutch 
aide by means of an alumlnium, brass 

or copper mandrel. T he gear-shift detent 
screw has been removed during a preced- 
ing Operation. 

- Pull the complete gearbox (driving and 
driven shafts, drum cam, guide holt with 

eelector forks) out of the left-hand 
housing half. 


3.2. IT. Pressing-out the Orankshaft 
- Pasten the assembly bridge (1) 22-50.430 
with the clutch puller (2) inserted on 
the clutch side of the left-hand hous¬ 
ing half by means of the fastening 
screws (3) and (4). 

NOTE: Before mounting the clutch puller, 
ln any case place the pressure 
member- (5) °n the oentring collar 
of the cranksbaft (Big. 28)! 


- Press out the crankshaft by turning the 
pressure spindle (6) of the clutch . 
puller cloelrarise; support .the crankshaft 
with your right hand from below and 
retain it so that 1t cannot fall down 
when it leaves the bearing seat. 




Fig. 28. Pressure member - demonstration 
3.2.12. Dismantllng the Gearbox Bearing 
Before removing the ball bearings, the two 
housing halves should be heated to prevent 
damage to the bearing seats in the housing. 
The ball bearings are driven out by means of 
the drift 11 MIT 7-4. 

Left-hand housing half:. 

Remove the circlip of the 6204 bearing from 
the clutch side and drive out the bearing 
from the gearbox compartment. 

Drive out the 6203 bearing from the outside 
towards the gearbox compartment (the circlip 
has been removed after the dismantllng of 
the primary drive). 



Big. 29» Removing the 6203 bearing 
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Right-hand _housing_half£ 

Drive out the 6204 bearing from the gearbox 
compartment to the outside. Remove the 6203 
bearing with pulling screw (1) and Cartridge 
( 2 ). 

3.2.13. Pulling the 6306 Bearings from 
the Crankshaft 

The crankshaft main bearings 63O6 C 4 f are 
pressed off from the crankshaft by the ball 
bearing puller 22-50.431 Ci). The two halves 
of the tool are applied between bearing and 
crank disk of the crankshaft, compreesed in a 
vice and pre-tensioned with 2 screwe 
M 8 x 100 (2). By screwing in two other ecrews 
with hardened pin at the start of the thread 
(3)» the bearings are pressed against the 
crank disks of the crankshaft (Big. 30). 


Coked spots in the exhaüst duct and trans- 
fer ports are cleaned in the cylinder.The 
combustion compartment in the cylinder head 
and the piston head must be cleaned with 
scraper and wire brush to remove carbona- 
ceous oil deposits. After Clearing, theee 
two surfaces must be bright and without 
scoring. In Section 3.4.3.4., Information 
is given about the cleaning of the piaton 
ring grooves. 

3.4. Checking for Wear 
3.4.1. Clutch and Clatch Onerating 
Mechanism 
POINTS OP WEAR: 

- INTERNAI SEGMENT WITH PRICTION IINING 
Wear ls increased with incorrect clutch 
adjustment (no clutch lever clearance or 
clutch is allowed to slip excessively). 

In extreme cases, the friction lining will 
bum away. When the clutch can no longer 
be readäusted and when it slips when the 
engine is accelerated, new segments must 
be mounted. 


Pig. 30. Pnlling the 63O6 ball bearings 
from the crankshaft 
3.3. Cleaning all Engine Parts 
Before checking for wear, all engxne parts 
are subjected to a careful cleaning pro- 
cess. The use of facilities and methods 
depends on the given possibilitlea. 

In any case, perfectly clean, non-corrod- 
ed parts must be available. Pay particular 
attention to the free passage of the oil 
ducts for the crankshaft main bearings 
in the two housing halves. Push wire 
through the oil ducts (1). 


Pig. 32. Clutch wear value 
This holds when the dimension "1" in Pig.32 
falls below 0.5 mm. New segnments have 
a thickness of 3.0 mm + 0.1 mm. 

Wear valne: -0.3 mm 

- EXT ERN Ali SEGMENT 

They must be replaced, when they have be- 
come blue - tamished due to clatch slip- 
ping - (softened!) or are distorted. 
Thickness in new state: 1.5 _q 1 mm. 
Deviation from plae condition of the 
surface is maximum 0.2 mm 

- COMPRESSION SPRINGS 

Their spring action may diminish, i.e. they 
relax. In Bevere cases, the clatch will 
slip even if all other compohents and 
the adjustment are in order. 


Pig. 31. Checking the oil ducts 
in the housing 
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Values in new condition: 

Length, relaxed 28.3 nun + 0.6 mm 

Mounting length 17.0 mm 

Spring force in , 

mounted state 135 N (13.5 kp) +11 % 


- PRESSURE LEVER AND BEARING BUSH 
(Fig. 35) 

Barr- formation, points of pressure and 
Sharp edges (1) at the teeth of the two 
components cause jerky engsgement and 
disengagement of the clutch. These defects 
are removed by means of a suitable 
corundum stone or a special smooth cut 
file. Before assembling, put the two 
Parts together and check that they are 
free to move easily. 


Fig. 33» Internal driver with 
drive gear 

The clutch thrust bearing is caulked 
three times at uniform spacings at 
the.outer ring, seated in the pressure 
flange Ci). See to it that the outer 
ring of the thrust bearing does 
not turn in the pressure flange. 


Pig. 35- Clutch actuating mechanigm 


- DRIVE GEAR WITH INTERNAL DRIVER 
(Pig. 33) 

Check that the notche'd-pin eonnection 
between drive gear and internal driver 
is in Order. When the notched pin con- 
nection is loose, the internal driver 
with drive gear must be replaced (re- 
riveting is uselesal). 

- TOOTHIBG - DRIVER and GEAR RING 

If noise is emitted when pulling the 
clutch, individual segments (extemal 
or internal segments) show increased 
play or backlash in the gear ring or 
internal driver and they will clash 
when the clutch pressure is relieved. 
The noise can be removed when fitting 
the segments to the gear ring and 
internal driver individual ly and re- 
placing segments with excessive play. 

- NEEDLE HEARING AND CLUTCH THRUST 
BEARING 

In the needle bearing for the internal 
driver, traces of wear will hardly be 
found, even after a longer period of 
Operation. 


Pig, 34. Clutch thrust bearing 


- CONE IE THE CLUTCH BODY 

The cone may be damaged due to the alip- 
ping of the clutch on the cone of the 
crankshaft because of incorrect mounting. 
In slight cases, the clutch body can be 
repaired by grinding with grinding paste 
on the cone of the crankshaft. 
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3.4.1.1. Primaary Drive 
I-f there is excessive backlash between 
the drive gear (28 teeth) riveted to the 
clutch driver and the drive gear (68 
teeth) to the gearbox, noise will be 
emitted when the engine is idling and in 
load change. 

In new condition, the backlash is O.O36 mm 
to maximum 0.131 nun» 

If the backlash is more than 0.25 mm» 
a new pair of spur gears must be mounted. 


The radial play of the bearings 63O6 and 
6203 must be taken into tigccount when 
measuring the backlash. The spur gears 
must be checked for damaged teeth. 


3.4.1.2. Inevitable ffear on Kick-starter 
Wear will mainly occur on the cam plate 
(l) if, during starting, the kick-starter 
is not fully kicked down. As a consequence, 
the engine will kick back and the cam 
plate will be destroyed due to the 
abnormal stress (distortion or 
breakage). 

The distorted or broken cam plate causes 
a reduction of the distance Tx) between 
kick-starter gear and driver in the 
mounted condition of the kick-starter 
shaft, and this leads to heavy wear 
on the teeth (2) of the two gears. 



Pig. 36. Kick-starter shaft 


3.4.2. Gears. Shafts and Selector Forks 
The relief cuts in the claws at the control 
gears (on both sides) and the counter gears 
are arranged at an angle of 3 . 

In the engaged condition (gear engaged), 
due to the wedge effect of the relief cuts, 
a force is produced which is designed to 
retain control gear and toothed gear 
(loose gear) in mesh. 

Not only the gear-shift detent lever (l) 
(Pig. 17) keeps the various gears in the 
engaged state but also the wedge effect 
of the relief cuts contributes to this end. 
When the claws of the- control gears are 
heavily wom, the bearing surface becomes 
smaller and the gears jump out of engagö- 
ment. 

The selector forks must be checked for their 
angular condition; they must be perfectly 
at right angle to the guide bolt of the 
selector forks (90°). Slightly distorted 
selector forks can be straightened in a 
cold state, but great care must be taken. 



Pig. yi. Selector forks and claws 

A selector fork not at right angle as 
described above will continually strike 
against the control edge and will be tar- 
nished and become blue like the control 
gear. As a consequence, the hardened case 
will be lost and the two components become 
useless already after a short period of 
Operation, hence, they must be replaced. . 
Por a proper check of the gearbox, it is 
necessary to clean all parts carefully 
in Order, to perceive blue tamished parts 
clearly. 

The drive shaft must be checked for clean 
oil bores for the lubrication of the 
toothed gears for the 2nd and 3rd speeds 
(Pig. 38). 

In general, tamished, I.e. blue, gears, 
shafts and selector forks must be replaced 
by new parts in any case. 
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Antrieb = drive 
Abtrieb = output 
Lager = bearing 


Ölbohrung für: Zahnrad III. 

Pig. 38. Gear-shift mechanism dang, Zahnrad II. Gang = 

' ' Oil hole for: gear 3rd speed, 

gear 2nd speed 


The control member must be checked that the 
control arm is free (t), (2) to tovb easi- 
ly. The compreesion spring C3) must fit 
well in the countersunk bore in the gear- 
shift shaft. The aaxne applies to the lock 
plates (4), (5), (6). (7). Dimension "a" 
is 16.6 mm. This section limits the angle 
of rotation of the gear-shift shaft (8). 

The retum spring C9) has a long Service 
life; it should be checked for cracks. 



The cylindrical pin 8 x 80 (control stop) 
pressed into the housing, see Pig. 57, 
must not be loose or distorted. 

The serration of the foot-operated gear- 
shift shaft will be deatroyed when the foot- 
operated gear-shift lever is loose and will 
not be re-tightened. When the serration is 
severely damaged, the foot-operated gear- 
shift snaft with control member must be 
replaced. 

3.4.3. Crank Assemblv 
3.4.3.1.Cylinder and Piston 
When an engine output reductlon occurs 
which is not due to wrong ignition timing, 
carburetter tuning, leaky shaft aeal ringe 
or clogged exhaust System (back pressure 
too high) while the diemantled piston is 
"black" round the entire piston skirt be- 
low the piston ring portion, then piston 
and cylinder 1 must be replaced (compression 
and combustion pressure escapes between 
piston ringe and cylinder wall). 

In this case the cylinder liner (zone of 
Port) shows a flare and immediately below 
the upper edge of the liner a collar can be 
feit. 

Changing only the wom piston rings is 
useless in this case. 


Pig. 39« Poot-operated gear-shift shaft 
with control member. 
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Deplacement of the cylinder can be effect- 
ed by mounting a new cylinder with piston 
or by regenerating the dismantled cylinder 
(this is more economical); for thie purpose, 
the cylinder is reground after a new piston 
(taking the specified mounting clearance 
of 0.04 mm into consideration). 

Pistons of the following oversizes are 
available: 

69.50 mm; 70.00 mm; 70.50 mm; and 71.00 mm. 

3.4.1.2. Control Measirrement of Piston and 
Cylinder 

In the new condition of piston and cylinder, 
the mounting clearance between cylinder 
liner and piston is 0.04 mm. 

The wear limit is about 0.09 mm. Then a 
new or a replaeement cylinder must be 
mounted because the noise increases with 
increasing mounting clearance (especially 
with load changes and when the engine is 
unloaded). 

The nominal size of the piston is measured 
30 mm above the piston lower edge. Only a 
new piston cah reach the specified nominal 
size in a control measurement taking the 
measuring instructions into consideration. 

A piston that has already run is deformed. 
The cylinder must be measured in the lower 
and upper third of the liner by means of 
an internal measuring instroment. Without 
measuring instrument, wear can be identi- 
fied by the edge (collar) about 8 mm below 
the upper edge of the cylinder liner. 

3.4.3.3. Remoyal of Slight Piston 
Seizing 

If the piston has been seized, in a slight 
case, the piston can be restored to proper 
working condition by finishing the points 
of seizure by means of a corundum stone 
soaked in a fuel-oil mixture. 

Slight seizure marke of aluminium remains 
(caused by the piston) in the cylinder 
are removed by means of fine emery paper 
(grain 400) with every care. The retouch- 
ing Operation in cylinder and on piston 
must be carried out in longitudinal di- 
rection only. 

NOTE; It is of no use to remove only the 
points of seizure and to leave 
the cause of Jamming unchanged. 

Below are a few examples of such causes: 

- Back of oil (no fuel-oil mixture but 
only fuel was filled up); 

- Insufficient fuel supply and, hence, 
shortage of oil due to insufficient 
fuel feed from fuel tank to carburetter. 
Vent holes in tank cover cloggedf 

- Puel filter cock clogged or fastening 
screws at handle excessively tighten- 
ed (the handle must move easilyT; 

- Basic carburetter tuning changed; 

- Ignition timing wrong; consequently, 
overheating of the engine; 

- Exhaust eystem changed, back pressure 
wrong; 

- Air filter System defective; 

- Engine takes in wrong air (mixture 
too lean in the upper engine 
speed ränge). 


3.4.-3.4. Piston Rings 
Before used pistons are employed again, 
the piston rings and ring grooves must 
be subject to special care. 



Fig. 40. Cleaning the ring grooves 
Piston rings sticking in the grooves due to 
excessive or unsuitable oil in the fuel 
(petroil mixture) are carefully removed; 
they must not be expanded too much. 

The carbonaceous oil deposit on the interior 
circumference must be removed and the ring 
grooves must be carefully cleaned by means 
of an old brokeh ring of the same type. 

After this Operation, the piston rings must 
be freely movable in the ring grooves. 

The piston rings must not be exchanged; 
they must be fitted in the same groove from 
which they werestaken. 

Do not use oil when fitting the piston rings 

WIDTH OP THE RING ÖROOVES 

upper ring groove 2.06 +0 ' 02 mm 


central and lower 
ring groove 


+ 0.02 ^ 


wear value 


2.10 mm 


THICKNESS OF THE PISTON RINGS 

all piston rings 2.00 ^0*022 111111 

wear value 1.90 mm (maximum) 



Pig. 41. Measuring the piston ring gap 
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Fig. 42. Cylinder head - sealing 

surface and cumbustion chamber 


When a cylInder- head is leaky, an additional 
insertion of an aluminlum shizn is wrong. 

This will not be a reraedy, the compression 
ratio will be changed and a further power 
reduction will be caused. 

NOTICE: When demounting and mounting the 
cylinder head, take care that 
the faetening nuts are loosened 
and tightened oniformly and 
crosswiee. 

If this is neglected, the cylinder head 
will be subjected to partieular 
stresses and beoome leaky. 


Pig. 44 . Measuring the amount the crankshaft 
is out of true radially 
Then the amount the crankshaft is out of 
true radially is measured at the points 
indicated in Pig. 44. Por this purpose, the 
crankshaft is clamped between two fixed 
centres of a testing equipment or of a 
lathe. 

The permissible amount is 0.03 mm. Greater 
values lead to ignition troublea at high 
rotational speeds, vibrating of the engine 
and leaky shaft seal rings. 

The result is a poor engine output. A new 
crankshaft should also be tested because 
it may have been subject to transport 
damage. 


3 e fore fitting the piston rings, the state 
of wear must be checked. Por this purpose, 
the piston ring is inserted in the cylinder 
liner, about 10 mm below the upper edge of 
the cylinder, and then the ring gap is 
measured. In new condition of the piston 
rings, the gap should be 0.2 mm. 

When the ring gap is more than 1.6 mm, 
piston and cylinder are unserviceable. 

When the arresting pina in the piston 
are loose (face of the pins is bright), 
or if they are missing, a new piston 
with cylinder (which may be ground) 
have to be mounted. 

NOTICE: The eäges of the ports must be 
chamfered otherwise awkward 
noise will be produced with 
the engine unloaded! 

Therefore, slightly chamfer 
the ports of newly ground 
cylinders! 


3.4.3.6. Crankshaft 

An inspection will show whether the collars 
of the sealing rings (1) are worn too much, 
whether the thread for faetening the clutch 
(2), the centring collar (3) and the thread 
for the anchor bolta (4), the conee for 
the clutch (5) and the anchor (6) are still 
in proper condition. 


3.4.3.5. Cylinder Head 
When the cylinder head has become leaky 
- indicated by the oiled up upper ribs 
of the cylinder the cylinder head 
can be refinished on a surface plate 
by means of fine emery cloth (grain 
400) to a limited extent, performing 
motions in a circle, unless there is 
a new cylinder head available. 


Pig. 43» Crankshaft 

When defects found cannot be removed by 
refinishing, a new or a regenerated 
crankshaft must be mounted. 
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Fig. 45. Measuring the radial play of 
tbe connecting rod 

Worn needle bearings in the big end and 
small end of the connecting rod are in- 
dicated by noise under load. 

Measurement of the big-end boas is taken 
in the manner shown in Fig. 45. With the 
crankshaft in new condition, the radial 
play is 0.020 to 0.035 mm. 

If the value is more than 0.05 mm, the 
crankshaft is worn. 



Fig. 46. Checking the axial play of the 
big-end boss 

The condition of the bearing in the small- 
end boss, can only be judged subjectively 
by means of the conventional workahop 
equipment. The gudgeon pin must fit with- 
out any clearance in the conrod, and it' 
must be possible to turn it withoat Jam¬ 
ming while the resistance offered is just 
feit. Gudgeon pins showing signs of wear 
or a blue colour dae to tarnishing are 
useless and must be replaced. 

Axial play of the big-end boss between 
the crank disks is 0.170 to O.563 mm. 

Wear valnes 1.0 mm. 

3.4.4. Oase and Packings 
F 'irat and foremost, the sealing surfaces 
of the case must be checked. If they are 
damaged, they can be refinished in cases 
not too severe in the manner shown in 
Fig.42 for the cylinder head, using 
a surface plate and fine emery cloth. 


Further checks in the case concern the 
bearing seats and the grooves of the snap 
rings; they must be in proper condition. 
Bearing seats are useless when the bear- 
ings can be pushed by hand into the COLD 
case or on the bearing seat of shafts 
(with the bearing inner ring in a COLD 
state). 

All paper packings are replaced by new ones 
in any case. 

The shaft seal rings must be checked for 
fissures in the sealing lip, the wear and 
tension of the lip, further for the pre- 
sence of the spring in the grooved provided 
for this purpose and the quality of the 
connection of the two spring ends. It is 
better to replace a shaft seal ring pre- 
matur.ely than to dismantle the engine once 
more a month later because of this relative- 
ly cheap.part. 


3.4.5. Radial Grooved Ball Bearing for 
Crankshaft and. Gearbox 
Defective crankshaft main bearings are 
identified by the characteristic engine 
noise and by the impossibility to eet the 
contact breaker gap correctly. 

The condition of the bearing tracks and the 
balls can be found by inspection after 
presaing the bearings with plastic cage 
apart. Worn bearings are damaged by pitting. 
For bearings the rule also holds that after 
a prolonged period of Operation of the engine 
all bearings should be replaced by new ones 
(on the occasion of a general overhaul). 

The following bearings have to be used: 

For the crankshaft, two 6306 C 4 f (plastic 
cage) as main bearings and one 6302 C 3 f 
as supporting bearing for the crankshaft in 
the bearing bush (plastic cage) have to 
be used. 

In the gearbox, two 6203 J C 4 bearings, 

one 6204 J C 4 bearing and 
one‘ 6304 J C 4 bearing 

are mounted. 
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4. Assembling the Engine 



It is taken for granted that all engine 
parts are properly cleaned Defective 
parts were identified and rejected. The 
parts that are further ussble were pre- 
pared for re-fitting. Before describing 
the assembly of the engine, we below give 
scme inetructions regarding the selection 
and mating of various units of construction 


Cylinder Piston 69.6 

Marking Nominal size Nominalsize 

(Tolerance gronp) in mm in mm 

1 £ - 1 68.99 68.94 . 

0 69.00 68.95 

+ 1 69.01 68.96 

+ 2 69.02 69.97 



Thia Table gives piston and cylinder 
dimensions in new condition which were 
procured by our Department Spare Parte 
Sale or which were mounted in our works, 


4,1,1. Selection of Piaton and Cylinder 
The cylinder of the ETZ 25° differs from 
the cylindere used so far. In the cylinder 
four transfer porte are arranged. The 
induction duct has a guide nose for the 
piston rings. The piston can only be used 
in the 69.6 deslgn with a curve acfepted 
to the new cylinder. 


Piston marking 

(1) Nominal size in i 

(2) Mounting directi< 


lylinder - induotic 


A mounting clearance of 0.05 mm betwei 
piston and cyll.nder ie specified. The 
foliowing Table facil'itates the 
selection of the parts to be mated. 
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4.1.2. Regeneration of the Cylinder 
Each cylinder can be ground out for maximum 
2.00 mm related to the basic size (69.00 mm) 
Pistons in the oversizes of 69.50; 70.00; 

70.50; 71.00 

are available. 

The cylinder is ground in the cylinder grind' 
ing shop according to the available piston 
and taking the specified mounting clearance 
of 0.04 mm into account; it is delivered 
in the mated state. 


4 a 1 . «J j- 


Selection of the Needle Bearing 
for the Gudgeon Pin (New Parts) 
Needle bearings can eaaily be selected with 
the help of the Table shown in Pig. 51. This 


piston and gudgeon pin and needle bearing). 
Pay attention to the fact that commercial 
packings of needle bearings are marked only 
with the mean dimensions (determined from 
upper and lower needle dimensional devia- 
tion ). The bearings are not marked! There- 
fore, keep open packings separate. 


When used gudgeon pin, piston and crank- 
shaft are used further, then fit the 
needle bearing according to feel. (Colour 
marking canno be identified readily.) 

The gudgeon pin must be fitted without any 
clearance and it must be possible to turn 
it without Jamming whlle the resiBtance 
offered to motion is Just feit. 


Kolbenbolzen 

-jo +0,0025 
'0 -0,0050 

Pleuel bohr uno =Z2- ofoil 

Kennzeichnung 

ge/b 

+0,007bis+0.0BA 

Kennzeichnung 
schwarz 
+0,003 bis 0 

Kennzeichnung 
grün 
-0,001 bis-o.ooA- 

Kennzeichnung 
weiß 
-0,005bis-0.008 

Kennzeichnung 

blau 

-0,009bis-0,012 

Kennzei 

- 0,013 bis 

r hnung 

)raun 

-0,016 

Kennzeichnung 

Toleranz 

inyum 

Madel- 

Abmaß 

pum 

Radial¬ 

spiel 

Madel- 

Abmaß, 

Radial¬ 

spiel 

jusrn 

Nadel- 

Ahmaß 

jun 

Radial¬ 

spiel 

jnn 

Nadel- 

Abmaß 

jum 

Radial¬ 

spiel 

Nadel- 

Abmaß 

Jdm 

Radial¬ 

spiel 

jm 

Nadel- 

Abmaß 

/m 

Radial¬ 

spiel 

•Tu 

0 

0 

-Z 

Pbisll 

-2 

-4 

pbisll 

-4 

-6 

Pbisll 


Pbisll 





weiß 

-2,5 

0 

-2 

Abis 15,5 

:i 

Abisliß 

-4 

-6 

ßbis13,5 

-4 

Abis13,5 

-10 

l+bisliß 



schwarz 

-2,5 

-5,0 



0 

-2 

- 

pbßlZ | 

-2 

-4 

2ßbis1Z 

-K 

-6 

2,5bis 12 

-8 

2,5bis1Z 

-10 

2,5 bis 12 


Pig. 51. Table for bearing selection Kolbenbolzen = gudgeon pin 
(dimensions in mm) Pleuelbohrung = conrod bore 

Kennzeichnung = marking 

Toleranz in ^.um = tolerance in ^um Radialspiel = radial play 
Nadel-Abmaß = dimensional deviation bis = up t0 


grün = green 
weiß = white 
schwarz = black 
gelb = yellow 
blau = blue 
braun = brown 


4.1.4. Bearings and Sealing Rings 
Por the gearbox, bearings with plastic 
cage are used. 

2 x 6204 J C 4, 

1 x 6203 J C 4 and 
1 x 6304 J C 4 

The crankshaft main bearings 6306 must 
be used in the sorted group C 4 f and 
the supporting bearing of the crankshaft 
in the bearing bush (clutch cover) in the 
sorted group C 3 f. As clutch thrust 
bearing, a grooved ball bearing 16 005 
is fitted. 

The shaft seal rings D 25 x 72 x 7 must 
be resistant to fuel and oil (only use 
original shaft seal rings). 

The needle bearing for the clutch driver 
should be selected according to the 
following Table when a new driver is 
mounted. 

Clutch driver- Needle bearing 

(marking) (mean deviation in mm) 


yellow -1; -2; -3; -4 

black -3; -4; -5; -6 

green -5; -6; -7; -8; -9 


4.1.5. Pre-asaemblv of the Gearbox 

All drive gears and needles of bearings must 

be fitted with engine oil. 

4.1.5.1. Completing the Drive Shaft (A) 

- Slip on the drive gear for the 4th speed 
(l) up to the fixed wheel (2), mount (3) 
thrust washer and circlip (4); 

NOTEs Pay particular attention to the proper 
fit of the circlipe in the grooves. 
Checking by striking the shaft on 
hardwood, keeping the drive gear (l) 
in one hand. 

- Slip the control gear for 4th and 5th 
speeds (5) on the dirve shaft; take care 
that the side with the 18 teeth points to 
the drive gear for the 4th speed (1); 

- Place a hardened and ground spacer (6) 
against the collar (start of the grooves). 
Two of these spacers are required on the 
drive shaft and two .on the output shaft. 
They are exchangeable. 

Slip on the drive gear for the 5th speed 
(7) and fit the 24 needles (8) (2.5 x 
IT.8), then mount the spacer (6) and the 
circlip (9) (take care that. the circlip 
is well seated in the groove). 









Fig. 52. Drive shaft (A) and output shaft (B) 


4.1.5.2. Completlns: the Output Shaft (B) 

- At first check the output ahaft that the 
oil hole for the gears (window wheela) 
of 2nd and 3rd speede are clean. The slip 
the gear for the 2nd speed (10> (28 teeth) 
on tne ahaft up to the eollar of the groove 
piece, fit the spacer (Ti) and the gear 
for the 3rd speed (12) (24 teeth) ia 
placed against the spacer; 


4»1»5f3t .|.Hci§£-.t.he,.gyrg S§&£ Shaftg 

*fig-Assembly Cont ai ner 

?3s59-911 

- The pre-assembled gear ahafta are placed 
into the assembly Container. 
Flange-mounted gear ahafta are not suited 
for the assembly Container. 


HO TI CE: Mount the gears (l'O) and (11) so that 
the flat side points to the spacer 
ring (11)! 

- Put on the thruat washer (3) and the 
circlip (4); 

- The control gear for the Ist and 3rd speeds 
must now be slipped on. apacer (6) must 
be put against the eollar of the groove 
piece and the gear for the Tat speed (14) 
(36 teeth) mounted. Fit the 24 needles of 
the bearing (8) (2.5 x IT.8) and mount the 
apacer (6) and the circlip (9); 

- Put the control gear for the 2nd speed (15) 
on the oppoeite end of the output shaft. 



Fig. 53. Gearbox in assembly Container 
(T) Drive ahaft 
(2) Output ahaft 




- First Insert the eelector fork 011 (l) 
(central fork) into the control gear of 
4th and 5th speeda (A = drive shaft). 

Then insert selector fork 010 (2) into 
the control gear for lat and 3rd epeeds 
and selector fork 012 (3) into the control 
gear of the 2nd speed (B = output ehaft). 
flow the guide bolt (E) for the selector 
forks can be fitted (long collar pointing 
to the large gear for Ist speed (4), 

36 teeth). Do not forget to fit the 
wsshers (5). 


- l'hen the drum cam (C) is ineerted into the 
guide bolt of the selector forka. T he in- 
sulating disk (1) of the drum cam at the 
thin bearing pin must point to the aide 

of the selector fork 012. 

- flow the gearbox is ready for being 
mounted. 



Fig. 54. Gearbox with selector forks 


Fig. 55* Gearbox ready for being mounted 


4.1.5. 


. Preassembly of the Left-hand Houaing Half 
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Fig. 57. Mounting the control stop and 
the oil guide plate 

- Insert the oil guide plate (3 in Fig. 59) 
into the gearbox compartment and fit 

the locking plate at the clutch aide, 
tighten the fastening nut M 6 and 
lock it; 

- Press the closing plates (6) into the 
respective holes of the right-hand 
casing half from the dynamo aide in 
such a manner that tightnesa ia 
ensured. 

When the old housing is further used, only 
the following operationa have to be 
performed: 

- Pit the inner circlip (l) for the crank- 
shaft main bearing 6306 C 4 f 
(opening pointing to the oil hole - 
arrow-head a); 


Pig. 59. Left-hand housing half - oil 

guide plate and gearbox bearing 

- Heat the casing half to about 100 °C; 
no rubber parta must be mounted in the 
caaing half; 

- Starting from the clutch aide, insert 
the gearbox bearing 6204 J C 4 (l) for 
drive ahaft up to the caaing' collar and 
mount the circlip (2) on the clutch side; 

- Starting from the gearbox compartment, 
mount cap (3) and aeal plate (4) as well 
as gearbox bearing 6203 J C 4 for output 
ahaft in this order. 

- Put the oil guide plate (5) for bearing 
63 O 6 C 4 f on the circlip ( 6 ) from the 
crankcase interior. I-he dot pressed into 
the outer edge of the oil guide plate 
pointa to the opening of the circlip and 
aerves aa lock against displacement 
(aee arrow in Pig. 59); 

- Mount the crankshaft mein bearing 63 O 6 

C 4 f (3) by means of the fitting mandrel 
Ci) (29-50.405). At the eame time, the 
oil guide plate ie centred with the 
taper collar of the fitting mandrel (2); 


Pig. 58. -Left-hand housing half 


If a spare housing, also known as caaing, ia 
used, it must be eompleted first. The parta 
shown in Pig. 56 must be mounted in the 
following way: 

- Press the notched nail Ci) for gear-shift 
detent apring into the left-hand caaing 
half (clutch side); 

- Presa the notched pin (2) for fixing the 
Position of the dynamo into the right- 
hand casing half; 

- Press the fitting sleeve (3) and cylindri- 
cal pin (4) into the left-hand casing 
half at the clutch side-; 

- Press the cylindrical pin 8 x 80 (a), 

Fig. 57, for control stop, at a level 

of a = 57 , mm meaeured from the sealing 
aurface, into the cold casing; 


- Mount the circlip (2) for the gearbox 
bearing 6203 C 4 f (output ahaft) into 
the housing. The opening of the circlip 
must point upward to the oil catch 
pockst (see arrow-head b); 




mkshafl 


60. Mounting the crankghaft 
raain bearing 


the Crankshaft. the 


Mount: 


,ft Shaft 


Heat the inner track ring of the 6306 
bearing already in the casing by means 
of a heating mandrel (1 in Fig. 61); 
Insert the long crankshaft end into the 
heated inner track ring of the bearing 
and, without heaitation, allow it to slip 
into place up to the stop; 

If, due to hesitating in fitting or in- 
eufficiently heated inner track ring, 
the crankshaft jams, the latter can be 
properly fitted by means of the pipe (1) 
and the upper part of the clutch tension- 
ing device (2) 05 MW 150-2. (The pipe 
is no special tool, sketch for seif-, 
construction is included in the Appendix) 


Take the preassembled gearbox out of the 
assembly Container and put it into the 
left-hand casing half up to the stop. 

The long collar of the drum cam and that 
of the guide bo.lt for the selector forks 
must pro^ect from the clutch side when 
properly mounted (gear-shift position 


crankshaft mounted 
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- Mount the foot-operated gear-shift shaft 
with control member (l). at the same time 
engage the control arm (2) with the drum 
cam (3)i 

NOTICE: Do not damage the insulating diek 
of the drum cam! 

- Put the aeparating plate into the oil 
pocket (4) of the crankcase; 

- Heat the inner track,ring of the gearbox 
bearing 6203 C 4 f and put it on the drive 
ahaft (5); 

- Slightly oil all bearinga, ahafta and bolta; 

- Apply sealing compound to the Bealing 
aurfacee between the two housing halves; 
no Bealing compound must get into the 
crankcase and gearbox compartment. The 
two casing halves are mounted without any 
packing. 

4.3. _ Pre-aaaembling the Right-hand 

Housing Halt 

- Düring the preceding aseembiing work, the 

' right-hand casing half has been heated to 

about 100 C (on no account ahould the 
shaft seal rings be left in the housing 
because they become hard due to over- 
heating and thus become leaky in normal 
Operation); 



Fig. 65. Preparing the right-hand 
housing half 

- Mount the inner circlip for the bearing 
63O6 C 4 f (opening to the oil hole); 

- Place the. oil guirie plate (1) on the 
circlip. r he flat eide pointe to the 
outer track ring of the bearing» the 
depression Narrow) to the opening of 

* the circlip; 

- Pit bearing 6 306 C 4 f (2) into the hous¬ 
ing half bv means of fltting mandrel 
29-50.405 (3). at the eame time, the 

oil guide plate is centred with the 
taper collar (4) of the fitting 
mandrel. 

4.3.1. MountIng the Right Eousing Half 

- Heat the inner track ring of 6306 C 4 f 
bearing, mount casing half. When the 
casing half is heated to about 100 °C 
and ths inner track ring of the 6306 
bearing well heated, the casing half 
can be pressed, without tilting, on to 
the sealing surface. When this should 
fall, use a plastic or rubber mailet 
and apply slight blows to remove a 
tilted Position; 


- Use a drift 11 MW 3-4 and drife in the 
fitting sleeve to a depth of 26 to 28 
mm in Order that the two housing halves 
are centred; 



Pig. 66. Mounting the packing ring 
D 25 x 72 x 7 

- Orosswise screw in 15 fillister-head 
ecrews to join the two casing halves; 

NOTICE: On no account bolt the casing 
halves before driving in the 
fitting sleeve which centres the 
complete housing. 

- Bearing 6304 J C 4 (1) for output shaft; 
heat its inner race and press it into 
right-hand casing half up to the stop 
with drift 11 MW 7-4; 

- Measure seal cap and bearing seat, bet¬ 
ween collar of cap and bearing a clear¬ 
ance of 0.2 to 0.4 mm must be present. 
Compensate with fitting plates 40 x 0.1 
(0.2; 0.5; 0.8) TGL 10 404-St; 

- Mount sealing cap with packing, insert 
the countersunk screws with sealing 
compound; 

- Mount the sprocket to gearbox. Tighien 
nut (WoP 24) with socket wrench and 
holder-up 05-MW 45-3 and provide with 
locking plate; 

- Oil sealing lip of shaft seal ring (2) 

D 25 x 72 x 7 and press into dynamo side 
with fitting sleeve (3) and mandrel (4) 
29-50.406. Lip .points to bearing 6306. 

- Mount circlip externally for shaft 
seal ring; 

- Insert stoppers(3, of rubber) into holes 
(5) in dynamo compartment; 



gy. Mounting the gear— ahift detent 



35 - 


- Press the shaft seal ring D 25 x 72 x 7 
(1) in the clutch side by means of man- 
drel 29-50.409 (prior to this, oil the 
sealing lip; it points to the clutch!); 

- Mount the wire circlip C2) to lock the 
ahaft seal ring; 

- Screw the gear-shift detent screw (3) in 
place together with packing ring, com- 
pression spring and ball; 

- Put the gear-shift detent lever (4) on 
the projecting guide bolt (5), engage it 
with the drum cam (6) and hook the tension 
spring (7) on the notched nail (8) 

(Pig. 67); 

- While the casing is still hot, use a 
rabber or plastic mailet to apply blows 
on the bearings to release them. 

UOTICE: Do not beat on crankshaft ends 
this will impair the true 
running of'the crankshaft 
(0.03 mm); 

- Check the drive shaft and output shaft 
for ease of moving; the tvvo shafts must 
run freely opposite to each other; 

- Put the foot-operated gear-shift lever 
on the gear-shift shaft and sh'ift 

all gears. 


Before assembling the cylinder check that 
bore (B) is closed. If this is not the 
case, insert a ball 4.5 in diamete.r, 
apply sealing compound to the threaded 
stud and screw it in place. 



Pig. 69.Engine ready for mounting the 
cylinder 


LtAi _Mounting.Pieton, Cylinder. and Check the cylinder studs (Z) for tight fit 

Cylinder Head and apply engine oil to the needle bear- 

On selection and mating of piston and ing for the gudgeon pin and insert it into 

cylinder, Information has already been the small-end boss (P). 

given in Section 4.1.1. Close the crankcase with a clean eleaning 

This Section only deals with the correct rag until the cylinder is mounted in Order 

mounting of piston and cylinder and the that no foreign particles (lock ring for 

adjustment of the ratio of compression. gudgeon pin) csn get into the crankcase'. 



Piston and Cylinder 


To facilitate mounting, the piston is 
heated to a temperature of about 40 to 50 
°C on an electric boiling plate. Before 
mounting, make sure that piston and gudgeon 
pin show the same colour marking. 

While the piston is heated, place the 
cylinder foot gasket on the sealing sur- 
face of the casing. 



Pig. 68. Cylinder sub-assembly 


Pig. 70. Mounting the piston 
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Place the piston support (1) 22-50.412 on 
the casing and put the piston, which is 
heated, over the conrod with the arrow 
pointing to the exhaust port'. The cold 
gudgeon pin ( 2 ) is put on the cold guida 
mandrel (3) 05 -M» 19-4 and the mandrel 
with the taper ahead inserted into the 
piston. Thus, piston and conrod are aligned 
and the needle bearing protected. 

The gudgeon pin must be inserted quiekly 
and without interruption so that the raieed 
temperature of the piston cannot be trans- 
mitted to the>-gudgeon pin because the 
latter would then expand and Jam in the 
piston. 

A gudgeon pin thet got stuck haB to be re- 
pressed by means of the pressing-out dex'ice 
22-50.010 only. Beating with hammer and 
drift leads to a deformation of the piston. 
The two new snap rings (S ) are inserted by 
means of taper-nose pliers; check that 
they are properly seated in the grooves 
of the piston. 



Fig. 71. Mounting the cylinder 

Turn the piston rings so that the locating 
ins are between the ends of the rings 
Pig. 70, long arrows) otherwise the piston 
ringa will Jam in the cylinder and break 
when the cylinder is mounted. 

With the cylinder liner slightly oiled, 
push the cylinder over the piston. The 
piston support ftJ) 22-50.412 props the 
piston. It is removed as eoon as the cy - 
linder fully covers the piston. Then 
fit the cylinder completely. 

4.4.2. Cylinder Head and Batio of 
Compression 

The engine emits a peculiar sound when 
the compression ratio £ = TO .5 t I ie 
exceeded. Palls £ below TO .5 r 1, the 
engine fails to reach its full power, 

With the correct ratio of compression, 
the combustion chamber has a volume of 
about 26 cm3. 

The dimension of the gap is 0.9 to 1,2 mm. 
Pig. 72 ehowe how measurements are taken. 

A lead wire - commercial solder wire 2mm 
in thickness will be suited best - ie 
inserted into the combustion chamber 
through the sparking-plug bore. The piston 
moving through the T.D.C. presses the 
lead wire flat. By means of a veraisr 
caliper or a micrometer screw, the dimen- 
eion of the gap is determined by measuring 
the flattened wire. 



Pig. 72. Determining the dimension 
of the gap 

For each raeasurement, the cylinder head 
must be fastened by means of at least two 
nuta arranged orosswise. 

(2) = drain hole. 

Shims (A) in the thicknesses 0.2 mm and 
0.4 mm enable a correction of the gap. 
Please, only use original shims of alu- 
minium, and replace them by new ones when 
the Cylinder cover has been demounted. 

One shim (minimum 0.2 mm) at least must be 
fitted. 

On top of the cylinder liner, a collar (B) 
of 1.5 mm is turned in a lathe, see Pig. 

75» which eentres the shims and prevents 
that the temperature of combustion direct¬ 
ly contacts the aluminium shims. 



Pig. 73- Pitting the shims 
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After having determined the dimension of the 
gap, the new shim found in this wav is 
placed over the centring collar (B) on the 
cylinder. 

Mount the cylinder head and gradually tight- 
en the nute crosswiee by- means of a socket 
wrench with a torque of 26 Km (2.6 kpm). 



Pig, 74. Mounting the damping combs 

Pinally, press the four damping combs 
(D) into cylinder and cylinder head. 


4.5. _ Mounting the Primäry Drive 

4.5.1. Drive Gear for Gearbox 

^- ( ^8 Weih")' - 

- Put the drive gear on the drive shaftj 
the recess for engaging the locking 
plate must be visible; 

-Pit the locking plate and, using 
a nut M 16 x 1.5, tighten up to the 
collar of the drive shaft. Por arrest- 
ing the drive gear, the holder-up 
22-50.413 or the aseembly bridge 
22-50.430 (1) and a socket wrench (2> 
(WoF 24) is to be used (see Pig. 16). 
Torque for tightening: 80 to 100 Km 
(8 to 10 kpm). 

NOTICE: An insufficiently tightened 

drive gear causes considerable 
noise when changing the load 
on the engine. 


4.5.2. Clutch Driver (see Pig. 21) 



Pig. 75. Principle of mounting the 
clutch driver 

- Spacing plate (l) 1.90 mm, 1.95 nun or 
2.00 mm in thickness; 

- Set of needles (2) KK 22 x 26 x 26; 

- Clutch driver (3); 

- Thrust washer (4) 2.3 mm in thickness; 

- Spring lock washer (5). 

Put these parts in the above Order on the 
end of the crankshaft (clutch aide); the 
spacing plate and the thrust washer must 
be placed so that the relieving of the 
hole points to the collar of the crank¬ 
shaft. 

NOTICE: The set of needles (2) is 

available in tolerance groups 
(see Section 4.1.4.)! 

The permissible radial play of the inner 
driver with drive gear (3) is 0.004 to 
0.029 nun. 

Por fitting observe all that has been saic 
with respect to gudgeon pin needle bearing 
(see Section 4.1.3-), and apply engine 
oil to the bearing when fitting. 
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The given end play ia determined by means of 


When, for checking, the clutch ia put 
on the crankshaft end without spring 
lock washer Ci) and clntch driver (2) r 
nc irr i o a the cone must fit already in such a way 

purpose^the 8 meBsuring^device”is mte^ithout Jhrf the clQtch cann0t b * ^ 

spring lock washer (5) and thrush washer (4) nana. 

(Fig. 75). When moving the inner driver 
axially, the end play is indicated by the 
dial. 

The end play of the drivs gear with inner 
driver is 0.05 to 0.10 mm. 


Fig. 76. Measuring the end play of 
the clutch driver 

When the end play ia greater than 0.10 mm, 
noise is emitted with unloaded engine 
which is caused by the helical teeth of 
the primary drive. The clutch driver 
is axially moved by changing loads. 

When the clutch is pulled while the 
vehicle is stationary and the engine 
running, this noise disanpeare (pri- 
mary drive ls stationary). i he greater 
the end play of the clutch driver is 
set, the louder this noise will be. 

In the loaded condition of the engine, 
it is not present. 

The end play is varied with the help of 
different epacing washers (l) (Fig. 75). 
When the end play is smaller than 
0.05 mm, the epacing and thrust washers 
will be tarnished, and the clutch 
falls to interrupt the power flow from 
the crankBhaft to the gearbox because 
the driver has got stuck. Under these 
conditions, the clutch may be tom 
from the cone of the crankshaft. 

4.6. _ Mounting the Clutch 


Fig. 77. Checking the cone of the clutch 

- Mount the clutch. Due to its spring 
power, the spring lock washer under the 
clutch retains the thrush washer (4) in 
place (Fig. 75)« The pre-tension of the 
spring lock washer is good when the 
clutch, which is being mounted (before 
tightening), slightly tilts in the cone. 

- Before mounting the clutch cover, the 
clutch must be properly tlghtened with 
the help of a spacer tube (A). 


- Remove the oil from the two cones 
(clutch body and crankshaft) and 
check the surface appearance. 

When the full cone falls to bear, 
it can be ground in with the help 
of grinding pas*e. 

In this Operation, protect the grooved 
ball bearing 16005 - clutch thrust 
bearing -, and carefully remove 
the remains of the grinding paste. 


Fig. 78. Tightening the clutch 

4.7. Completing and Mounting the Clutch 
bover 

4.7.1. Mounting the Kick-starter Assembly 
The kick-starter sub-assembly is provided 
with a positive tracking for the dog of 
the kick-starter from the lick-starter 
wheel. In starting the engine; it restricts 
the transmission of a back-kick moment 
to the wheels and gears of the gearbox. 





Pig. 79. Individual parts of the kick-starter sub-assembly 



Mount the kick-starter shaft in the 
Order of numbers demonstrated in 
Pig. 79. 

Pit the dog (3) in the manner shown on 
the left of Pig. 80. The right part 
of Pig. 80 shows a kick-starter shaft 
mounted in the wrong manner. 


Pig. 80. Correct mounting of the dog 
(left) 


Before fitting the 24 bearing needles (7) 
2.5 x 19.8,. the kick-starter wheel (6) 
is provided with grease and pushed on 
the kick-starter shaft (l) so that it 
contacts the thrust washer (5). 

Finally, mount the kick-starter spring 
(10). The end of the spring must be pushed 
into hole (A) of the kick-starter shaft 
up to the stop. Pig 81 shows the kick- 
starter shaft ready for being mounted. 


Pig. 81. Complete kick-starter shaft 




Fig. 84. Correct position of the cam plat 
The casing screw (2) retains the cam 
plate at its lower end. 

For the sake of clearness, the clutch 
cover is not shown in Fig. 84; this 
Illustration does not show the mounted 
state. 

By applying slight rebounding blows with 
a rubber mailet drive the clutch cover 
on to the sealing eurface and, at the sau 
time, turn the kick-starter shaft to the 
right so that the kick-starter wheel can 
engage with the gear of the Ist speed. 
Using new packing rings, insert the 5 
casing screwa and tighten them uniformly 
and crosswise, thua, fastening the clutch 


4.7.4. Rough Ad.iuatment of the Clutch 
Before the clutch can be adjusted at the 
bearing bush of the clutch cover, the 
clutch must be tightened by means of the 
supporting bearing of the bearing bush in 
the clutch cover. Place the spring lock 
washer B 14 on the crankshaft end and 
tighten the drive gear for speedometer or 
in the Standard design, the nut M 14 x 1.. 
CWoF 22) with a torque of 80 to 100 Km 
(9 to 10 kpm). 

Push the pipe (l) over the tie rod (Z), 
see Fig. 87. Pipe (l) and tie rod (Z) ar 
connected through the bolt (2) 8 mm in di 
meter which is put through the hole for 
the cable control. T hen turn the bearing 
bush (arrow a) (3) until the pipe (1) 
contacts the clutch cover. With 'this, the 
basic adjustment of the pressure member 
(D) with A = 11 mm is determined. 


The pre-assembled kick-starter shaft is 
now clamped at its bearing pin in a vice 
between copper jaws or wooden inserts, 
immediately below the kick-starter wheel, 
^aceording to Fig. 83. 

Insert the rubber rings for sealing the kick- 
starter shaft and foot-operated gear-ahift 
9haft into the recesses provided in the 
clutch cover, slightly'oil the parts and 
mount the clutch cover from above on the 
kick-starter shaft. At the same time, 
the spring end of the kick-starter spring 
is pressed into the hole CB) provided 
in the clutch cover. 


4i?0,^..-Mpg9tiPg the .Cl u t c h Cover 
After eompleting the clutch cover, the 
packing is placed on the cleaned sealii 
surface (without sealing compound) and 
the clutch cover mounted. 

Ab shown in Fig. 84, the cam plate of 
the positive tracking is put with its 
nose (1) into the casing. 


Fig. 82. Mounted position of the clutch 
spring 

Turn the clutch cover through about 1 V4 
revolution a.nti-clockwise and put the 
splined bolt through the kick-starter 
lever meanwhile fitted and screw it 
together with the nut (Fig. 83). 


Fig. 83. Fastening the kick-starter lever 
4.7.2. Mountina the Clutch Actuation Mecha- 
pjgro [see Figs. 21 and 8?)’ 

Push bearing bush (17J with supporting bear¬ 
ing 6302 of crankshaft (retained by circlip) 
from outside into the clutch cover, the mark- 
inga (M) must point upwards, Fig. 85. Tum 
the pressure lever (iS) from inside into the 
threaded worm of the bearing bush fully down 
and hook on the tie rod (19). 




Fig. 86. Tube for the rough adjustment 
of the clutch 

After the rough adjustment of the clutch, 
immediately plug the adjustlng plate in 
place (18), see Fig. 21, and mount the 
housing for the speedometer drive with 
packing ring. Then, and only then, the 
rough adjustment is fixed. 

NOTICE: For fastening the housing for 

the speedometer drive, only use 
screws M 6 x 25. 

Longer screws will impair the 
function of the clutch 
actuation mechanism. 


Fine adjustment of the clutch ie effected 
with the help of the adjusting sorew of the 
clutch lever at the handle-bars. 

The free play at the clutch lever should be 
anything between 2 and 3 mm. 

When slipping of the clutch occurs, as a rule, 
first check the rough adjustment before 
the clutch ie replaced. 

4.8. _ Drive for Speedometer 

The drive of the speedometer of the deluxe 
model is mechanically effected directly 
from the cranksbaft to the clutch side. 



Pig. 88. Speedometer drive 


In the place of the M 14 x 1.5 fastening nut 
for fastening the clutch, the drive gear for 
the speedometer drive (l), which is centred 
on an additional collar of the cranksbaft, 
is used. 

In the housing for the speedometer drive (2), 
th,e complete drive shaft is supported (3) 
in a plastic stopper (4) which is retained 
by a fillister-head screw (5) with corrugated 
waeher (6). 

The speedometer drive requires no mainte- 
nance; when being mounted it ie fitted with 
•molybdenum disulphide greaee. 


4.9. _ Oil SupdIv for the Lubrication of 

’ the Cranksbaft iflain Hearings and 
Shaft Seal Ringe (see Fig. 603 

The two 6306 crankshaft main bearings are 
lubricated by the fuel-oil mixture also 
passing through the crankoase. The petroil 
lubrication offers the advantage that the 
bearings continuously receive new and clean 
lubricating oil. In the crankcase, an oil 
catch pocket (4) is arranged which covere 
the two casing halves. In Order that the 
two bearings are uniformly supplied with 
oil, the oil catch pocket (4) is separated 
in its centre (casing joint) by means of 
an oil separating plate (5) of rubber 
which is fitted in assembling before mount- 
ing the right-hand casing half. 


Fig. 87. Explanation of clutch rough adjustment 
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The lubricating oil collected in the 
oil catch pocket (4) passes throagh 
an oil hole (6) into the compartment 
between oil guide plate (7) and Bhaft' 
seal ring. Düring engine Operation, thia 
free space is continuously filled ap 
to the lower edge of the hole in the 
oil guide plate and in this way supplies 
the sliding point of shaft seal ring 
and crankshaft end. 

After having supplied the shaft seal ring, 
the oil lubricätea and coole the 
crankshaft main bearing. 


4.10. Bubrication of the Gearbox 
By the drive gear (68 teeth), a part 
of the oil from the clutch compartment 
is pomped up into the oil catch pockete 
of the left-hand caeing half (ö, Fig. 59). 
From thia catch pockete, the oil flowe 
on to the oil guide plate (L, Fig. 57) 
and through the holee in the oil guide 
plate directly on the teeth of the 
gearbox geare and from the rear catch 
pocket over the circlip which ie open 
at the top into the oil catch plate of 
the drive shaft (arrow A, Fig. 59). 

Through the hole drilled in the drive 
shaft, the oil passes to the bearing 
of the loose wheela for the 2nd and 
3rd speeds and lubricates them. 


4.IT. Assembling Faalts 
When the engine is assembled with the 
casing halves in a cold state, the bearing 
seats in the casing will be destroyed. 

Then the bearing extemal rings will rö¬ 
tete in the casing. The undue force applied 
in mounting the gearbox shafts and the 
crankshaft into cold bearing inner rings, 
that is to say, rings which are too cold 
for mounting and thus too narrow, leads 
to deformations in the bearings and, maybe, 
to an impermiseible large radial eccentri- 
city of these shafts. 

From these defects resült, for example, 
gear-shift errorB of the gearbox, incorrect 
running of the engine because of hardly 
correct adjusted advanced ignition, pre- 
mature wear of components and parts. 

4.12. Mounting the Engine in the Cvcle 
Parts 

For mounting the engine in the cycle parts, 
proceed in the inverse Order of the 
operations described in the Sectione 3,*1.t. 
to 3.1.4. Every repair of the engine 
entails the adjustment of the timing of 
ignition and of the carburetter. Further 
details of these adjustments are given 
in the Sections 6.5.3» and 7.1.4. 






The general deeign, which haa alresdy been 
indieated in.PigB. 1 and 2, ls shown in 
fall detail in the exploded view of the 
cycle parte in Fig. 89. Below farther 
instructions for repairs and explana- 
tions of details of various sub-aasembliea 
are given. 

5.1, Rear- wheel -Springing and Bear 

' " felasttc Engine Mbonline 

Pig. 90 ahows the deeign of the rea-wheel 
apringing. The rear-wheel apringing in- 
oludee the rear-wheel swing-fork whose 
mounting ia combined with the engine 
suspenaion and the apring-loaded eae- 
penaion anits. 

5.1.1. Mounting of the Rear-wheel 
Swing-forF 

The carrying part of the mounting is the 
swing bearing bolt (it) which is clamped 
in the frame by the frame bearing tube 

(10), the right-hand and left-hand inner 
tubee (l) and (2) and the three thrust 
washers (l6). Tightening torque for the 
hexagon nut (17) ie 70 to 80 Hm (7 to 
8 kpm). Tighten the swing bearing bolt 
only when the swing-fork is fully support- 
ed by springs. 



1) Right-hand inner tube, 54 mm Ion< 

2) Left-hand inner tube, 44 mm long 
(4) and (5) Rubber bush, 25 mm long 

(8) Spacing eleeve, 10 mm long 
(polyamide) 

(9) Rear-wheel ,swing-fork 

(10) Prame bearing tube 

(11) Swing bearing bolt 

(12) Bearing rubber 

(13) Spacer ring (polyamide) 

(14) Engine shoe, right-hand 

(15) Engine shoe, left-hand 

(16) Thruet waeher 

17) Hexagon nut M 18 x 1.5 

18) Adjusting ring 

(19) Groove for hanging on the 
prop stand spring 


After asaembling, the swing-fork mounting 
ie completely free from maintenance. 

The rear-wheel swing-fork is delivered by 
our Spare Sales Department complete with 
the rubber elements pressed in place. For 
the use of the side-cair, changed ewing- 
forks and bearing bolts are available, 

5.1.2. Realacement of the Robber Bearing 
" "^Rear-wheel Swing-forF 

- Pressing out the inner tubes (1) and (2) 
with the help of a mandrel on a mandrel 
press; 

- Removing the supporting ring (8)j 



Fig. 92. Fitting the rubber bearings 

- Outting up and pressing out the rubber 
bushes (4) and 15); 

- Pressing in the new rubber bushes (4) (in 
a dry state) with a mandrel from the out- 
aides of the swing-fork, insert the Inter¬ 
mediate ring (7). For the left-hand swing 
bosa use the short and for the right-hand 
awing boee uae the longer cylindrieal lug 
of the mandrel (6). 

- Insert from outside the supporting ring 
(8) - 10 mm wide - into the right-hand 
swing boss, 

- Put the inner tube (1), 54 mm long, and 
then (2), 44 mm long, on the cylindrieal 
end of the mandrel (3) and, with' the taper 
end ahead, preas the mandrel into the 
rubber bushes wetted with soap water until 
the inner tube projects uniformly from 
the two sides of the swing tube. 


5.1 -«3.. Demounting^and Mounting the Swing 

Remove the ad^UBting ring (i8)and left-hand 
hexagon nut (17), drive out the swing bear¬ 
ing bolt to the right by means of an auxi- 
liary mandrel and leave the auxiliary mand¬ 
rel plugged in place for centring the swing- 
fork (see Figs. 91 and 93). 






Fig. 93. Sketch of auxiliary mandrel 

When fitting, the awing bearing bolt 
mast be provided with grease to protect 
it from corrosion. Screw the hexsgon nut 
on the right-hand end of the swing bear¬ 
ing bolt ap to the end of thread. 

Push throagh the swing bearing bolt from 
the right to the left, the auxiliary mand- 
rel is still plugged in the swing. Tighten 
the left-hand hexagon nut with 70 to 80 Nm 
(7 to 8 kpm) (the, swing-fork is fally 
spring-supported) and provlde the adjusting 
ring with a check ntrt. 

5.1.4. Koanting the Rear Swing-fork 
Includlng Engine Suspension 

- Push the bearing rubbers, spacer ringe 
and engine shoes on the left and right 
ende of the frame bearing tube; 

- Compress the engine shoes axially to 
the length of the frame bearing tube 
with the help of the pressare rings 
(see Fig. 94)? 



94. Engine shoes axially compressed 
by pressare ring CD) and tie 
rod (Z) with thread M6, rear-wheel 
swing-fork pushed in place 


- Push the rear-wheel swing fork with thrust 
waf^iers from the rear on the engine shoes 
up to the stop at the pressare rings. Re- 
move the pressure rings and further push 
the swing-fork up to the centre of the 
hole for the bearing'bolt; 

- Press in the aaxiliary mandrel from the 
left and centre the bearing with it; 

- Screw the right fastening not ap to the 
end of thread on the swing bearing bolt. 

- Grease the swing bearing bolt and press 
it in from the right to the left. 



Pig. 95. Put on the rear-wheel swing-fork 
in the direction of the arrow- 
head; pressure rings already 
removed 

- Tighten the left-hand hexagon nut with 
70 to 80 Hm (7 to 8 kpm) (the swing-fork 
is fally spring-sapported) and provlde 
the adjusting ring with a check nut. 



Pig. 96. Sketch of pressare ring 

— Rear Engine Saspengion (Fig. 91) 

The bearing rubbers (12) and spacer rings 
(13) of the rear engine Suspension can only 
be replaced with the engine and the rear- 
whewl swing-fork removed according to the 
previoas Section, 

The wear limit has been reached when the 
engine shoes in moanted condition no longer 
show eny pre-tension and can be moved by 
hand laterally to and fro. 

When replacing the bearing rubbers (12) and 
spacer rings (13) by new ones check that 
the bearing sleeves of the engine shoes. 
are free from wear or not. When in the drill 
hole, at the point where the spacer ring 
is applied, a shoulder ?an be feit, then 
the replacement of the engine shoes is 
advisable ln the interest of an adeqaste 
Service life of the new rabber parts and 
spacer rings. 




q.1.6. Reoair of the Suspension Unitg 
RepairB are limited to the replacement of 
defective parts of the spring-loaded Sus¬ 
pension units and the lubricstion of the 
adlusting eleeves of the rear suepension 
units. 

The shock absorbers must be replaced 
compleiely and brought to a ahop for 
regeneration. Self-repair of ahock absor- 
bei’ß is not possible. Tn caBe of lose of 
oii. the lacking amount can be replenish- 
ed (special wrench 05-mr 82-4), in most 
caseB, however, the packing of the piston 
rod will be defective - the shock-abeorber 
must be regenerated. 

Shock-abeorber marking 

The marking is arranged above the lower 

fastening eye. 

Example: A 22 - 100 - 88/8 M 1.50/1 
Meaning: 

A 22 model 

100 rated stroke in mm 

88 damping force in the 

direction of pull in kp 
8 damping force in the 

direction of compression in kp 
M with adjttatment 

I.50/I namber of manufactttrer 

From June 1978, the lettera 07 or MV are 
omitted. "With adjustment" is indicated 
by "M". 

Demounting the shock absorbers 
Clamp the lower eye of the Suspension unit 
in a vice. Press down the protective sleeve 
(8) and take out the two supporting-ring 
halves (l). Now, the parts ?8), (9) and 
(11) can be removed. 

Possible shock-abBorber defects 

1. The shock absorber is ineffective although 
no oil loss is visible (foreign particles 
between the diaphragms of the piston 
valve). 

2. Damping commences not soft but jerkily - 

the Buepension units are "stamping" 

(ineufficient amount of.damping liquid- 
present or bottom valve leaky). 

3. Damping liquid leaks out. 



Pig. 97. Design of the shock absorber 

(I) Supporting ring halves 
(.2) not applicable 

(3) Stop rubbers 

(4) Threaded pieee with radial aeal 
ring AC 10 x 19 x 7 

(5) - Piston with non-return valve (top) 

and damping valve (bottom) 

(6) Bottom valve with supporting ring 

(7) Marking of tolerance group 

(8) Protective sleeve 

(9) Compression spring 

(10) Piston tube 

(II) Adjusting Bleeve 


Springs for suspension units 


Description Unit Solo with Side- 

car 

Length (relaxed)mm2fi0 + ^ 260 +8 

External diameter 55 „ „ 52 40 *® 

of spring am 


Topping up shock-absorber oil 
Unscrew the threaded piece (4 in Pig. 97) 
by means of a special wrench 05-MW 82-4 
and pull out the damping device. Clean all 
parts in pure benzine and fill in new oil. 
Tighten the threaded piece with about 49 Nm 
(5 kpm). 


Wire diameter mm 7 7 

Turns num- 16.5 17.5 

ber 

Spring constant K/mm 15.23 17.304 

The spare spring for the solo model is 
not marked. 


Mating shock absorberB 
To ensure a good roadability, the shock 
absorbers of one axle must show the eame 
damping values. 

The marking of the tolerance group is on 
the Upper face of the piston rod (7 in 
Pig. 97). 

A green colour dot means a negative devia- 
tion from the rated value of the damping 
force. If there is no colour marking, then 
the deviation 1 b positive. Shock absorbers 
with the same marking should always be 
mated, i.e. arranged in pairs. 


The spare spring for the side-car model 
has a white colour marking on the 
eehtral turn. 
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5.2. Engine Suspension at Cylinder Head 
The design of the front elsstic engine 
suspenaion ia shown in Pig. 98. Por the 
repair or the replacement of the front en¬ 
gine Buspension, it ie practical to de- 
mount the carfcuretter and induction socket 
and to remove the ignition cable. 

The exhaust eystem can be left on the 
engine, only the connecting screw between 
rear exhaust clip and exhaugt brace 
must be loosened. 

After unscrewing the two M 8 nute from the 
cylinder head, lower the engine to the 
Position shown in Pig. 98. Then loosen the 
M 10 nut serving for fastening the front 
Suspension to the frame and all individu¬ 
al parts can be removed. 

When assembling, eee to it that all acrew- 
ed connectione ere properly tightened! 

5.3. Telescopic Pork 

Figs. 99 and 100 show the design and the 
arrangement of the individual parts of the 
telescopic fork. The repair of individual 
sub-assemblies is deecribed in detail 
below. 




Pig. 98. Replacement of the elaetic 
engine suspenaion at the 
cylinder head 


Pig. 99. Exploded view of the 
telescopic fork 
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Fig. 100. Telescopic fork and steering 
bearing (sectional view) 


Right-hand fork member; 

Spring fully extended, design with 
protective cap 

(1) Nut for control tube 

(2) Upper clamping head 

(3) Screw plug 

(4) Steering bearing 600£ 

(5) Lower clamping head 

(6) Compression spring (eolo spring 

wire 4.0 mm in diameter 

side-car spring 
wire 4.5 mm in diameter) 

(7) Protective bellows 

(8) Piston ring at aupporting tube 

(9) Supporting tube 

(10) Slidi.ng tube 

(11) Guide tube 

(12) Protective cap 

(13) Radial eeal ring 35 x 47 x 7 

(14) Thrust washer, thickness 2.0 mm and 
locking ring 

(15) Valve plate, throttle and circlip 

(16) Plate for final stop 

(17) Compression spring for final stop 

(18) Sealing washer 


5.3.1. Steering Bearing 
Two radial grooved ball bearings 6006 are 
employed for the steering assembly; a spacer 
sleeve is inserted between these bearings 
which are completely free from maintenance. 
No adjustments have to be made during assem- 
bling and later on. 

THE STEERING ASSEMBLY IS MOÜNTED IN THE 
FOLLOWING WAY: 

- Pili the 6006 ball bearings with anti- 
friction bearing grease; 

- Press the lower bearing up to the stop on 
the external ring, use an Intermediate 
ring 0 54 x 20 for this purpose; 

- Inseit the spacer sleeve; 

- Press the upper bearing on the spacer 
sleeve until the inner ring contacts the 
latter. 

Obeerve the following» 

Place a spacer ring 0 54 x 40 nun ander the 
lower bearing in order that it will not be 
pressed out and press the upper bearing 
over the spacer ring 0 54 x 20 in place. 
NOTICE: In the later mounting of the 

upper and lower clamping heads, 
take care that the nut for the 
control tube (l), Fig. 100, ie 
tightened with a torque of 150 
Nm (15 kpm)! 

Then, the steering assembly must be free to 
be moved eaaiiy and it must not jam in any 
Position. If this, however, should be the 
case, the spacer sleeve between the inner 
track rings of the bearings must be re- 
placed (the short spacer sleeve may lead 
to a deformation of the bearings). 

The removal of the steering bearings from 
the frame is effected according to the 
Figs. 101 to 103 with the help of the 
extractor 22-51.006. 


The removal and mounting of the telescopic 
fork required for this purpose is ex- 
plained in Section 5*3.2. 



Fig. 101. Press the internal part of the 
extractor into the ball bearing 
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Fig. 103. Fitting the screw, tightening 
it and thus extracting the 
bearing from the frarae 


5.3.2. Crlteria for Diemantling the 
Telescopic Forle 

Dismantling the telescopic fork members 
becomes necessary: 

1. When, due to an aceident, the guide 
tubes are dietorted. The telescopic 
fork jams when it le contracted. 

NOTICE: 

The telescopic form jams when being 
contracted even if the fork members are 
not parallel! 

CAUSE: 

The clamping screw of the knockout 
wheel spindle has been clamped before 
the wheel spindle has been tightened. 

As a consequence, the two fork 
members have been distorted. 


2. When the permissible wear llmit between 
guide tube and aliding tube hae been 
reached. 

TEST METHOD: 

The vehicle is on the prop stand, the 
telescopic fork is fully extracted. The 
two sliding tubes are moved to and fro 
at the axle accomodation. The maximum 
play must not exceed 2.2 mm (new state 
0.8 to 1.2 mm). For thie meaeurement, 
the two fork members must not be dis¬ 
torted because otherwise the play may 
be reduced. 

In case of doubt, the complete fork mem¬ 
bers must be removed, the guide tubes 
clamped "in soft protective jaws", and 
the existing play at the axle accomoda- 
tions measured by means of a dial gauge. 

3. When the fork members lose oil (radial 
seal rings in the sliding tube are leaky). 
Oil level checking: see Fig. 114. 

4. When the hydraulic oil damping is in- 
sufficient with the full amount of oil 
present. 

5. When the protective caps or protective 
bellowe must be replaced by new ones. 


5.3.3. Demountlng and Mountlng the Com- 

plete Telescopic Fork (see Fig.100) 

It is possible to demount the complete te¬ 
lescopic fork without loosening cable 

connections. The following Order is advis- 

able: 

- Unhook the hand brake cable control from 
the handle-barö and loosen the brake hose 
from the brake saddle. Draw the hose out 
of the lower clamping head, close its 
opening with a suitable stopper and 
fasten it to the handle-bars. 

- Demount the cap for the control tube fa- 
steniög nut and steering damper. 

- Slacken back nut for control tube and 
screw plugs of guide tubes by means of 
socket wrench or flat box Spanner. 

- Demount the headlamps (eompletely). 

- Remove the Instrument pod, place the 
handle-bars on the fuel tank. 

- Demount front wheel, brake saddle, and 
front-wheel mudguard. 

- Completely demount the flashing-light di- 
rection indicators, front, with their 
holdere. 

- Unscrew the nute for control tube and 
the screw plugs. 

- Carefully drive out the upper clamping 
head upwards and the lower clamping head 
with fork members downward. 


NOTICE: 

The hanging-down Instrument pod, flashing- 
light direction indicators, headlamp and 
the handle-bars must be so protected that 
they will not be damaged and the cables not 
pulled out! 

The complete telescopic fork is mounted in 
the inverse Order. Fay particular attention 
to the correct installation of the cable 
harnesses. After connecting the brake hose, 
the disk brake must be bled. 

AFTER ASSEMBLING, THE SCREWED CONNECTIONS 
ARE TIGHTENED IN THE FOLLOWING ORDER (Fig. 
104): 

- Nut for control tube (l), torque 

1 50_3q ('!5_3 kpm); 

- Screw plugs (2) torque 
15°_3o Nm ' 15 -3 fcp®); 


- 50 - 



Fig. 104. Order for tightening the 
screws 

NOTICE: 

Apply decorators' size "Chemisol 1405" 
to the external thread of the screw plugs 
(Manafacturer: TOB Schuh-Chemie, Erfurt) 
and fit them (remove the old sealing 
compound). 

In countries other than the SDR use 
rubber solution. 

Do not allow sealing compound to get into 
the guide tubes, remove sealing compound 
from the faces of the screw plugs. 

- Clamping screws (3) at lower clamping 
hesd 20 Nm (2 kpm); 

- Nut for kockout wheel spindle (4) 

80 Nm (8 kpm); 

- Clamping screw for kockout wheel spindle 
(5) with the telescopic fork contracted 
20 Nm (2 kpm). 

5.3.4. Demounting and Mounting the 
Telescopic Fork Members 
For demounting the individual fork members, 
handle-bars, headlamp and Instrument pod 
need not be demounted. The brake System of 
the diek brake can be closed. For remov- 
ing the rightrhand fork member, however, 
the brake eaddle must be demounted from tbs 
sliding tube and fastened to a euitable 
part at the vehicle until assembly. Pig. 

1O5 has been included without the parts 
mentioned to provide a clear survey. 


Pig. 105. Demounting and mounting the 
telescopic fork members 

- Remove the screw plugs (l); 

- Remove the front wheel; 

Demöunt the front-wheel mudguard ; 

- Mark the guide tubes directly-below 
the lower clamping head; 

- Loosen the clamping screws (2); 

- Draw the complete guide tubes with 
sliding tubes out downwards; use the 
fitting wrench 19 MW 22-1 (3). 

Perform the mounting operations in the 
inverse Order. 

Tighten the screws in the manner described 
in Section 5.3*3. 

5.3.5. Dismantling the Telescopic Fork 
Members Removed from the Vehicle 
After having removed the protective caps 
or protective bellows, clean the fork mem¬ 
bers extemally, draw out the compression 
springe (accomodated in the guide tube) 
upwards and deeant the damping liquid. 
DISMANTLING IS NOW EPPECTSD IN THE 
FOLLOWING ORDER: 

- Dsing an I-handled socket wrench (WoF 10), 
loosen the fastening nut (l) for the 
supporting tube and remove the nut and the 
corrugated wssher (2) (Pig. 707); 




NOTE ! 

To be observed strictly - when clamping 
the guide tubes (A) in a Vice, uee soft 
protective jaws and clamp in the upper 
third only. 

The sliding tubes have to be clamped at 
the axle accomodation or the fastening hubs 
for the mudguard or the brake saddle. 

- Remove the sealing washer (3), the com- 
presaion spring (4) 19 mm in diameter, 
and the cup for the final stop (5) from 
the supporting tube (6); 

- Push the supporting tube (6) into the 
guide tube (A); 

- Remove the annular ring 32 x 1.6 (Pig. 
108) from the guide tube. The throttle 
arranged behind the annular ring (3) 
haa a milled-out recess in its external 
diameter in order that the annular ring 
can easily be pressed out by means of a 
small screwdriver. Remove the throttle 
(3), the valve plate (4) and the com- 
pression spring for the valve plate (5) 
(see Pig. 109); 


Lg. 106. Removing the fastening nut 
for the supporting tube 

If, during the loosening or tightening 
of the fastening nut of the supporting 
tube, the latter also turns, retain i't 
by means of a screwdriver put through 
tne socket wrench. 

Draw the guideLtube (A) out of.the 
sliding tube CB). 


Pig. 108. Pressing the annular ring out of 
the guide tube 


Removing the throttle, va] 
plate and spring 


Guide tube withrawn from 
the sliding tube 
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- For the sake of clearness Fig. 109 has 
been included ahowlng the aseembly 
without the supporting tube pashed in. 

- Remove the lock ring (1) seated behind 
the valve spring and the washer (2) 
from under the ring (Fig. 110), 



Fig. 110, Removing the thruet waeher 
(2 mm in thicknese) 


- Uaing a piece of round wood (broom-stick, 
about 600mm long) , puah out the support¬ 
ing tube. Do not push it over the interior 
thread of the guide tube because this 
will lead to damage to the piston ring 
on the supporting tube. 


5*3.« ia_MountingtheJPelescoEic. 

Members «em oved from th< 
Vehicle and Checking fo: 


Fork 

and Checking for Wear 


A basic condition for the serviceabiüty 
of the telescopie fork after aaaembly 
is a clean working place. Dirt and dust 
deposits on the parts to be mounted 
lead to premature wear and failure 
of the telescopie fork. 


The assembling_ogerations are to_be ger-_ 
formed_in the following ordere 

In a telescopie forktight before demounting, 
the shaft seal ring must be cheeked for 
wear on the seaüng lip and correct seat of 
the supporting spring (tensile spring 
under the seaüng lip). In case of doubt 
it is advisable to replace the shaft seal 
ring by a new one. 



Fig. 111. Pressing the shaft seal 
ring in place 

ASSEMBLING INSTRUCTIONS: 

Only use the drift (1) 11 MW 7-4 
for pressing the shaft seal ring in 
place. 

DO NOT STRIKE THE RING. If this is done, 
the spring of the seal ring may be thrown 
off. ln mounting, the seaüng üp points 
to the damping oil, the closed side of the 
shaft seal ring to the top. 
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- Check the guide tube CA), Fig. 109, for 
chromiu® defects, scores and distortions 
In case of doubt, check for true running. 
Permissible eccentricity 0.05 mm. 

Reibending_and_straightening_are_not 
germittedj. 



Fig. 112. Checking the aupporting tube 

- Check the supporting tube (2) (Flg. 112) 
for damage. No scores must be visible 
on the sealing surface of the Miramid 
pieton ring (arrow-head) otherwise the 
damping pressure will be too low. The 
damping hole Ci) of the supporting tube 
must be free from burr and its diameter 
must not be changed; 

- The supporting tube (2), Fig. 112, is 
pushed into the checked guide tube (A) 
from below (valve side); prior to this, 
the Miramid piston ring is fitted with 
shock-absorber oil. 

Mount the thrust washer (2) sind the lock 
ring (1) according to Fig. 111. Pay atten¬ 
tion to the proper seat of the lock ring. 
Place the compresaion spring (5), having 
a diameter of 27 mm, againBt the lock 
ring and fit the valve plate (4) with 
the ground side pointing to the follow- 
ing throttle. Then smoothen the tbrottle 
(3) on one side, opposite to the radius 
and the milled-out recees, by meana of 
fine emery cloth on a surface plate, and 
mount it with the smooth side pointing 
to the valve plate (Fig. 109). 

Fit the annular ring (1). For reasons 
of safety, only use new rings, and pay 
particular attention to the proper seat 
of the ring in the groove (see Fig. 

109). 

Push the round piece of wood from above 
into the guide tube and push the support¬ 
ing tube downward until the stop is reach- 
ed, leave the round wood in the guide tube; 
Clamp the guide tube at its upper end, 
with the protective tube pointing upward, 
in a vice between soft protective jaws. 

‘i’he round wood still in the guide tube now 
backe the supporting tube from below. 

Fit the cup for the final stop (5), the 
compression spring (4) 19 mm in diameter, 
and the sealing washer C3) CFig. 107). 


- Apply some damping liquid to the guide 
tube for the shaft seal ring and push 
the sliding tube from top over the guide 
tube and fit, at the same time, the thread- 
ed piece of the supporting tube into the 
drill-hole in the sliding tube. Fit the 
corrugated washer (7) and the fastening 
nut (8) CFig. 107) and tighten the latter. 

- Push the protective bellows or the protec¬ 
tive cap over the guide tube and insert 
the collar (A) into the groove (B) of ‘the 
sliding tube. Prior to this clean the 
groove (B) in the sliding tube. The vent 
hole in the protective bellows must point 
to the rear. Fasten the protecti;ce bellows 
by means of a clip at its upper end. 

- Inseit the compression spring from top 
into the guide tube and fill in the 
specified amount of damping liquid. 



Fig. 113. Correctly fitted protective 
bellows or protective cap 


Springs for the telescopic fork 


Description 

Unit 

Solo 

with Side- 
car 

Length 

mm 

527 

527 

Extemal diameter 

mm 

26 

26 

Wire diameter 

mm 

4.0 

4.5 

Turne 

ber 

62.5 

73.5 

Spring constant 

N/mm 

4.06 

5.9 


5.3.7. Functional Test of Telescopic Fork 
After mounting, the fork members must be 
subje'cted to a functional test for tight- 
ness and damping force. If a suitable test- 
ing equipment is not available, the test 
must be performed by vigorously contract¬ 
ing and extracting the components by hand. 
Düring expanding, the damping force must 
be distinctly perceptible. A trial run on 
a road of poor condition is also suitable 
as functional test. 

The correct oil level is checked in the 
mounted condition of the telescopic fork 
according to Fig. 1T4. 




-54 - 



Pig. 114. Oil level checking 


Fastening the fuel tank 
Supporting pad, front 
Fastening,screw, rear 
Pastening elements, rear 
Retaining rubber, front top 


Pig. 115. 
( 1 ) 
(2) 

(3) 

(4) 


Por oil level checking, the two ecrew 
plugs in the upper clamping head'must 
be removed and' the measuring wire (0' 4 nnn) 
inaerted into the fork members in the 
centre of the compreesion spring. The 
measuring wire must get to the deepest 
point of the telescopic fork members, 
that is to say, it must be pushed through 
the supporting tube. 

In any oil level checking or new filling, 
everything depends on equal levels in the 
telescopic fork members, otherwiae the 
roadability will be impaired. The speci- 
fied maximum 611 levela must not be exceed- 
ed otherwiae the" pressure will become too 
high when the telescopic fork is compressed. 
Por the oil quality obaerve Section 2.4. 

The oil capacity per fork member ia 
230 cm3. 

Oil level Height of the oil 

( em 3) _ level (nm) 

230 (solo) s 330 

230 (with side-car) = 340 

depending on the load on 
the vehicle the oil filling 
can be increased to max. 2t>5 
cm3 for the solo machine and 
to max. 235 ctn3 for the side- 
• car machine 

265 (solo) = 395 

235 (with side-car) £ 345 

5.4. Fuel Tank 

Becaüse of the danger of explosion, re- 
pairs of fuel tanks can only be carried 
out when'tbe relevant safety regulations 
are strictly pbserved. 

The FRORT and REAR'of the fuel tank 
is elastically fastened to the frame 
(Pig. 115). 

As a coneequence, the transmiesion of 
vibrationp from the frame to the fuel 
tank is effeetively attenuated. After 
the' removal of the fuel tank, the rubber 
parts can be sübjected to inspection. 


The elastic mounting of the fuel tank is 
not subjeet to essential wear. It must 
not be changed into a rigid mounting. 

5.5. Fuel Shut-off Cock 
The condition of the_fuel_shut-off cock 
exerts a considerable influeiice on the 
proper function of the engine. Insufficient 
fuel feed may also lead to piston seizing. 



Pig. 116. Puel filter cock. cisse’-.tled 
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In the cock, the fuel flows through two 
strainers. The first one is accessible (l) 
after unscrewing the fuel shut-off cock 
from the fuel tank; the second one after (2) 
the looaening of the filter bowl (3). 

It is advisable to clean the strainers 
after every 5»000 km of road Operation 
or once a year carefully. 

Another eauee of troubles in the fuel cock 
may be the rubber packing C4) under the 
actaating lever (5) whose drill-holes may 
be closed or clogged by swelling or by 
fastening screws (6) whieh are tightened 
too much. 

Actuating lever and rubber packing can be 
removed after loosening the two retaining 
screws arranged on either side of the 
actuating lever. 


5.6. Rear-wheel Drive and Rear-wheel Hub 
The design of the rear-wheel drive is shown 
in the Figs. 11.7 and 118. In contrast to the 
previous type, two radial grooved ball 
bearings are incorporated in this type of 
rear-wheel drive (see Fig. 118). 


On the occasion of repairs in the fuel 
cock, the füel hose leading to the carba- 
retter should also be checked. 

When this hose has become brittle, leaks may 
occur in the points of’connection. The, the 
fitting of a new fuel hose having the di- 
mensions 5 x 8.2 mm is reauired. 

HOTICE! 

On no account should holdirig screws (6) 
be tightened until the spring plate (7) 
contacts the casing (8). The actuating (5) 
lever must be easily movable. When the fuel 
cock should drop, then tighten the holding 
screws (6) uniformly through maximum one 
revolution. 

The rate of flow must be at least 12 litre3 
per hour. 


The chain cover contains a through bush 
(l) which enables to tighten the nut (2) 

- see Pig 117 - with the maximum permissible 
torque without destroying the cover. 



Fig. 117. Exploded view of the 
rear-wheel drive 



Apart from a view corrections of ehape, 
the rear wheel hub is equal to that of 
the preceding type. 



(1) Damping body 

(2) Look ring 

(3) Eearing 6204 

(4) Chain covering 

(5) Planged bolt 

(6) Bushing 

(7) Eearing 6005 

(8) Circlip 

(9) Camping rubber 

5.6,1. Dismantling the Rear-wheel Drive 
Bor thia purpose, the rear wheel and the 
rear-wheel drive must be removed from the 
vehicle. At first drive out the flanged 
bolt (see Pig. 119). 

Then heat the rear wheel drive to about 
100 °C. The 6005 bearing (3) can be preased 
out by means of an offset screwdriver. 

Take out the lock ring 47 (4) and, finally, 
drive out the 6204 bearing (5) (Big. 117). 
After once more heating the rear wheel 
drive, roount the parts in the inverse 
order of the dismantling operatione. 



Pig. 119. Driving out the flanged bolt 


5.6.2. Speedometer Drive 

Pig. 120 givea a sectional view of the 

speedometer drive. 

The pertinent helical gear .ie fastened to 
the damping body with ring gear by means of 
a hooked circlip. The pinion of the speedo¬ 
meter drive is replaced by unscrewing the 
countereunk screw (5) from the Chain cover 
and pulling out the bearing bush (6) toge- 
ther with pinion (3) and (7) towards the 
rear. 

Düring assembling, the pinion, the pinion 
shank and the helical gear must be provided 
with antifriction bearing grease and then 
fitted. 



Pig. 120. Speedometer drive (sectional view) 


(1) Chain cover 

(2) Packing 

(3) Pinion body 

(4) not applicable 

(5) Countersunk screw BM 6 x 8 

(6) Bearing bush 

(7) Pinion for speedometer drive 
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5.7. Changing the Wheel Bearings 
With the help of an expanding mandrel 
(special tool H 8-820-3), demounting the 
wheel bearingB 1s facilitated. For thla 
purpose, the wheel body ls elightly heat- 
ed» After drf-ving in the expanding mandrel, 
the wheel bearingB are diven out towards 
the outside (Fig. 121). For mounting, the 
wheel bodies must also be heated. On no 
account should the spacer sleeve between 
the bearingB be forgotten. Moreover, ball 
bearings with sheet-metal cage should only 
be used; the type of ball bearing is 6302. 
When re-fitting the complete wheel, take 
care that the rubber seal ring at the 
wheel bearing on the brake eide is not 
forgotten. Thie seal ring ie desinged to 
prevent the lubricant of the wheel bearing 
from being thrown into the brake. 

The wheel bearings have to be mounted 
with antifriction bearing grease. 




Fig. 122. Front wheel hub (sectional view) 


(1) 

Wheel body with 
cast-in brake ring 

(10) 

(2) 

Brake ring 

(11) 

(3) 

Brake lever 

(12) 

(4) 

Wheel body cover 


(5) 

Return spring 

(13) 


for brake shoe 

(14) 

(6) 

Brake back rest 

115) 

(7) 

Hexagon nut 

(16) 

(8) 

M 14 x 1.5 

(17) 

Washer 


(9) 

Axle 

(18) 


Axle accomoda- 
tion, right 
Spacer sleeve 
Ball bearing 
6302 

Rubber packing 
Anchor bolt 
Lock ring 12 
Brake shoe 
Axle accomo- 
dation, left 
Hexagon-head 
screw for clamp- 
ing the axle 


Fig. 121. Driving out the wheel bearings 




Brakes 


5.8.1. Internal Shoe Brake 
The anchor bolts (1) tightly fit in the 
brake back rest. The brake shoes (2) are 
pivoted on the anchor bolts and the cam 
spindle (3) in the brake back rest (Fig. 
123) * 

As experience hae shown, wear is insigni- 
ficant in the bearing of the brake shoes; 
it is neceesary, however, to clean the 
bearings and provide them with hot bearing 
grease every 10,000 km or at least once 
a year. This also applies to the bearing 
of the cam spindle in the brake anchor 
plate. 

When replacing the brake shoes, which are 
capable of bein regenerated, take care 
that already tooled brake shoes can be 
mounted while non-tooled brake shoes have 
to be tooled in a lathe before mounting. 
For this purpose, they must be fastened 
on the brake back rest with the help of 
the retum spring (4). The brake back rest 



Fig. 123. Brake anchor plate, complete 
(a) Ground contact for stop light 
(also for front-wheel brake) 
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ia centred in the bore and the shoes have 
to be tooled in a lathe until the difference 
between the diameter of the brake ring and 
the diameter of the brake shoes ia at least 
0.6 min. 


In ein exploded view, the Figs. 125 and 126 
Show the arrangement of the parts of brake 
saddle and brake master cylinder. 

Demounting and Mounting the Brake Master 
Cylinder ... 


5.8.2. Disk Brake for the Front Wheel 
The fixed-eaddle brake is hydraulically actu- 
ated by means of a le'ver at the brake master 
cylinder. ^he arrangement of the componente 
is shown in Pig. 124. 


- Disconnect the cable connections fron 
the stop light switch, 

- Loosen the brake hose for abont 0.25 
revolutions, 

- Unscrew the brake master cylinder from 
the handle-bars, 



- Remove the screw cap and the hermetie 
bellows and decant the brake liquid, 
Completely unscrew the brake hose. 

Por mounting, at first loosen the screwing 
of the brake hose (nnion nut) In Order that 
the brake hose is not twistet! durlng screw¬ 
ing in. Tighten all screwed Joints, fill in 
brake fluid and bleed the brake. 


Repalr of the Brake Master Cylinder 
Remove the hand brake lever. Then use com- 
preseed air, which must be admitted through 
the hose connection hole, to press out the 
internal parts of the brake master cylinder. 
With one of your hands prevent these parts 
from being flung away. 

Scores in the eliding surfaqes of cylinder 
and piston are signs which call for a re- 
placement of the complete brake master cy¬ 
linder. If only the paeking ringe are de- 
fective, the brake master cylinder can be 
assembled when using a new set of paeking 
rings. Absolute cleanliness ie neceesary. 
Wetten all sliding surfaces and packings 
with brake fluid and demount the parts accor- 
ding to Pig. 125. Push the retaining ring of 
the end paeking ring by means of a sleeve 
(pipe diameter = 18 mm x 16 mm x 30 mm) 
until it engages with the groove provided 
for this purpoae. 


Pig. 124. Arrangement of the disk brake 

(1) Brake master cylinder 

(2) Brake hose 

(3) Brake saddle 

(4) Brake disk 


Pasten the hand brake lever in euch a way 
that it can be moved easily and free from 
any play in its holder. Ad^ust the play 
between pieton and hand brake lever to 
aboat 0,5 mm by means of an adjusting screw. 
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(1) Cover 

(2) Vent ring 

(3) Hermetic bellows 

(4) Hoasing 

(5) Pastening olip 

(6) Spring 

(7) Brake piston 

(8) Sealing sleevee 

(9) Washer 

(10) Packing 

(11) Circlip 


Demounting and Moonting the Brake Saddle 


- Remove the brake hose by loosening the 
Union nut. Pasten the hose to the 
telescopic fork with binding wire. 


BOTE: The hose opening must not be deeper 
than the liquid level in the re- 
servoir of the hand brake cylinder! 


- Demount the brake saddle from the 
sliding tube of the telescopic fork. 


Mount the parts in the inverse Order. 
If required, top up with brake fluid, 
bleed the brake. 


Renair of the Brake Saddle 

- Remove the cover 

- Drive out the two bolts by means of a 
mandrel from the side of the small bolt 
diameter 

- Remove the brake ahoes 

- Digmantle the brake saddle 

- Press out the brake piston by means of 
compressed air 


As to the discarding of parts, the same 
oriteria apply as for the brake master 
cylinder. 

Mount the absolutely clean parts in the 
inverse Order. Apply brake fluid to the 
sliding eurfaces and internal packing rings 
before mounting them. 



m 


Fig. 126. Brake saddle of the disk brake 

(1) Inner brake eylinder 

(2) Packing ring 

(3) Brake pieton 

(4) ?acking eleeve 

(5) Brake shoe 

(6) Oirter brake eylinder 

(7) Guide bolt 

(8) Hexagonal socket-head bolt 

(9) Packing 

(10) Cap 

(11) Taper pln 

(12) Spring 

(13) Vent acrew 

(14) Protective cap 


Replacement of the brake shoes 
Replaee the brake shoes in the following 
Order of operations, when they are worn 
down to the w,ear marking. 

- Remove the front wheel 

- Remove the brake shoes in the manner' 
described in Section "Repair of the 
Brake Saddle" 

- Externally clean the brake saddle 

- Press back the brake piston 

- Mount the new brake ehoes 

- Pit the front wheel 

NOTE: Do not aetnate the brake when 
the brake shoes are removed! 
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Renlaclng the Brake Piek 

The brake disk must be replaced when it Is 
worn down to lass than 4.4 mm or when it 
shows ecores whose bottom is such that the 
actual thicknese falls below the above 
minimum thickness. 

BOTE: For reasons of safety, use new self- 
locking nuts whenever mounting the 
brake diskf 

Before mounting the wheel provided with a 
new brake disk, press back the brake pistons 
into the brake saddle. 

Renlacement of the Brake Fluid 

After about two years, the brake fluid must 

be renewed. This can be done with the help 

of a filling apparatus or in the following 

way: 

- Put a suitable hose on the bleeder valve 
of the brake saddle 

- Open the bleeder valve. By pumping conti- 
nuously with the hand brake lever, eva- 
cuate the brake system through the hose 
into a suitable vessel 

- Fi11 in brake fluid 

- Bleed the brake System 
Pilling in Brake Fluid 

When a new brake system has been newly in- 
stalled or repaired or when the brake fluid 
must be renewed, the filling of new brake 
fluid can be effected with the help of a 
filling apparatus or in the following way: 

- Remove the cover and the herroetic bellows 
from the brake master cylinder 

- Provide the hose (1 m in length) with a 
funnel and put the hose on the bleeder 
valve 


- ,Open the bleeder valve 

- Raise the hose so that the funnel is about 
20 cm above the top edge of the reservoir 
and fill in brake fluid until the msximum 
level has been reached in the reservoir 

- Close the bleeder valve 

- Fit the hermetic bellows and screw the 
cover in place 

- Bleed the brake. 

Bleeding the Brake 

The brake is bled automatically. This process 
lasts for about an hour with the reservoir 
opened. ^he last remalns of air escape when 
slightly tapping brake saddle and brake hose. 
Then fit the hermetic bellows and screw the 
cover in place. 

More rapid bleeding is effected in the 
following way: 

- Close the reservoir 

- Put the filling hose on the bleeder valve 
and fill it up to the half of the funnel 

- Raise the hose (funnel about 20 cm over 
top level marking of the brake master 
cylinder) 

- Open the bleeder valve through half a revo- 
lution and, at the eame time, pull the 
hand brake lever up to the stop. Close 

the valve with the hand brake lever pulled 

- Repeat this process until no air bubbles 
will emerge. The liquid level must not 
fall below the lower level marking. 

- Finally, fill the brake master cylinder 
up to the top marking. Fit the hermetic 
bellows and screw the cover' in place. 


Faults in the Brake System 

Fault Possible Cause Remedy 


Braking effect insufficient di-r+v braking at intervals until 

brake disk dirty brake disk ifi dry 

brake lining 

oiled up replace brake shoes 


piston sticks in free the piston and restore it 

brake saddle to proper Operation or replace 

brake saddle, change brake fluid 


No counterpressure at 
hand brake lever 


air in brake system 

brake lines and/or brake 
cylinder leaky 


amount of brake fluid 
insufficient 

compensating hole in reser¬ 
voir covered - brake fluid 
cannot be fed as required 


bleed the brake system 

seal the brake lines and the 
brake cylinder or replace them 
by new ones 
top up brake fluid 

adjust the play at the 
hand brake lever 


Brake falls to stop brake disk wora replace the brake disk by a 

new one 

underpressure in reservoir open the cover, clean the 
vent hole 


Brake lever moves 
during braking 


difference in thicknese 
of brake disk 


replace the brake disk 
by a new one 
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Fault 


Brake fluid level 
drope 


Possible Cause Remedy 


brake lines and/or 
brake cylinder leaky 


brake shoes wom 
brake hose porous or 
defective 


seal the brake lines, replace 
the packings in the cylinders 
or replace brake master cylinder 
and brake saddle by new onee 
replace brake shoes 
replace brake hose by a new one 


Resistance offered by brake fluid contains replace the brake fluid by 

hand lever diminishing formation of water vapour new one 

when brake temperature bubbles 
is high 


Brake fluid contains Interval for change of observe Maintenance Chart 

water brake fluid not observed 

hermetic bellows not fit the hermetic bellow or re- 

fitted or it is defective place itj change the brake fluid 


Stop light falls when 
actuating the front 
wheel brake 


cable interrupted, plugged 
connection oxidised, 
stop-light switch defective 


repair the connections, 
change the stop-light switch 


5»9. Secondary Chain 

The placing of a new chain on the 

vehicle ie ehown in Figs. 128 to 130. 



Fig. 128. Fitting a new chain - 
Ist step 

The two chain protection hosee are fiat 
pushed on the engine casing. For plac¬ 
ing on the rear sprocket, the chain is 
pulled through from top to bottom. The 
upper end is fixed by means of a spoke 
pushed through the chain. Then uee a 
wire hook to pull the chain from the 
rearto the front Cthrough the lower 
chain protection hose) and place i round 
the front sprocket wheel. 

Finally, the chain is pulled by means of 
a wire hook from the front to the rear 
through the upper chain protection hose 
and then connected together by means 
of the chain connector. 



Fig. 129. Fitting a chain - 
2nd step 



Fig. 130. Fitting a chairi - 3rd step 





In this connection, the upper chain pro¬ 
tection hose must be pushed slightly 
ahead and retained by means of a apoke 
(Fig. 130). Pay particular attention to 
the position of the chain connector: 
OPENTNG TO THE.REAR! 

When replacing a chain, the new chain 
must be tied to the old one and then 
pulled through by the latter one. A 
replacement of the chain is required 
when fflore than 5 rollere are broken or 
more than 2 rollere side by aide are 
broken or when the chain bolts in the 
chain links are worn. 

When a chain of a different make is 
used, ths chain connectors of this 
make must be used because the bolt 
cliaineters may differ. 



Fig. 13f. Checking the chain tension 


When replacing a chain, the sprocket wheels 
must also be checked, 

When they are worn, they must be replaced, 
too. 

Correct chain tension and chain lubrieation 
exert a great influence on the Service life 
of the chain. 

A correct chain tension is ensured when the 
upper chain protection hose with the cahin 
inside can be pressed with two fingere, with- 
out undue force, on to the cross tube of the 
rear-wheel swing-fork. Check for one full 
revolution of the chain! 

The rear wheel Suspension units must be fully 
extracted (the motor-cycle is standing on the 
prop stand). When the chain seems to be too 
slack, it should be taken into consideration 
that the chain becomes more taut when the 
springe of the rear wheel are compressed. 
Lubrieation of the chain is neceesary everv 
2,500 km. 

With the dynamo cover removed, antifriction 
bearing grease Ceritol + k2 or k3 is applied 
to the lower part of the chain by means of a 
screwdriver while the rear wheel is turned 
slowly in travel direction through one full 
revolution of the chain; then apply the same 
amount of grease to the upper part of the 
chain and turn the rear wheel opposite to the 
normal sense of rotation. 

5.10. Exhaust System 

The exhaust System is adapted to the engine in 
such a way that, firstly, the desired perfor- 
mance characteristic is attained and, second- 
ly, the permissible noise limit is observed. 
Therefore, no changes should be made in the 
exhaust System. 
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f ig. 132i Sectional view of exhaust si- 
lencer 

(1) Exhaust pipe (2) Weid 
T3) Damping insert 
(4) Exhaust tail piece 


The exhaust silencer (Fig. 132) is welded and 
cannot be detached. 

The exhaust pipe is fastened to the cylinder 
by means of a Union nut which presses the 
tapered knurled collar against the cylinder 
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(without packing). In new condition, the 
union nut is tightened with a torque of 
150 +3 ° Hm (15 +3 kpm). 

After having covered 5°0 tan, the nut must 
be re-tightened in any caae with the aame 
torque becauae, during thia diatance, the 
taper of the exhauat pipe will att'ain 
proper contact with the anpporting aur- 
face of the cylinder and the thruat area 
of the union nut. 

Re-tightening ie effected by means of a 
hook apanner, B 39-442, and an extenaion 
pipe put on. 

A proper exhaust pipe fastening largely 
depende on the tightly fitting of all 
three Suspension,pointa (cylinder, 
lower connection, rear brace). When one 
of theae pointa is defective, the atreaa 
on the other two will increaae and they 
will work looae. 

The rubber bearinga of the brace must 
not be replaced by a rigid connection 
becauae of the elaatic engine auapenaion. 


5.12. Cable Controls 

The cable controla are expoaed to external 
lnfluencea auch aa rain,dirt and lye in a 
high degree on the mötor-cycle. In motor- 
cyclea which are operated daily and frequently 
parked in the open, high friction occura in 
the cable controla ao that the actuating le- 
vera can hardly be pulled. 

Esse of motion ie improved and the aervice 
life extended when the cable controla are 
sealed at the actoating levera and thoroughly 
lubricated to prevent the ingreae of water and 
dirt. 

The aimpleat way of aealing ia the application 
of water-repellent grease, e.g. Ceritol, to 
the projjecting wire end and to the slot in the 
adjueting acrew of the actuating lever. 

An additional poaaibility of extending the ser- 
vice life of the cable controla ia given by 
attaching a rubber protective bellow, part No. 
05.44.050; the interior of the bellowa ia 
filled with a water-repellent greaae. 


5.11. Alignlng the Wheela. Balancing The 

the Front Wheel the 

Correctly aligned wheela are indispensable 
for good roadholding. 

Since the front tyre ia not so wide as 
the rear tyre, the front wheel must be 
-set parallel to the measuring lath. 



Fig. 133. Aligning the wheela 


(1) Measuring lath 

(S) Gap between lath and front wheel 

To improve the roadability, the front wheel 
is balanced in aeriee production. In caae of 
a puncture, the tyre muat be fitted in 
the aame position with reapect to the 
rim aa before, that is to aay, the red 
dot must be at the valve. 

Due to non-uniform wear, the front wheel 
may get out of balance after a prolonged 
time of Operation, therefore,the wheel 
muat be balanced again after every 
10,000 km. 


cable controla are labricatwd by meana of 
device shown in Fig. 134. 



For balancing, the wheel ia allowed to 
come to rest in a alightly raised Po¬ 
sition with the bearinga free from 
grease on the wheel axle and then 
counterweighte are attached (either 
MZ balancing bodiea or lead or copper 
wire)to the spoke nipplee at that 
point of the wheel which remaina 
on top when the wheel iB at rest. 


Fig. T34. Device for lubricating the 
cable controla 
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Ab lubricant, either a mixture of gear 
oil and gear greaae in the mixing ratio 
of 1 t 3 or a mixture of antifriction 
bearing grease Ceritol + k3 and fuel in 
the mixing ratio of 1 : 1 is used. 

One end of the sheath of the cable Con¬ 
trols is clamped in the taper rubber cap 
and, together with the rubber cap, 
screwed on the device with the help of 
a Union nut. 


Fig. 134a. Cable control clamped in 
a lubricating device 


6. Electrical Equipment 


6.1. _ Three-phase Dynamo 

6.1.1, Mode of Operation 

The traffic growing deneer and denser 
and the trend toward increasing the 
eafety on the road by the uee of halogen 
light, additional fog lamps and rear 
fog lighta also on motor-cycles lead 
to an increase of the demand for 
electrical energy. 

This increased demand cannot be met by 
the d.c. dynamo with reasonable costs 
and due to increaaed engine speeds. 
Compared with this, the three-phase 
current dynamo of the same weight 
ie in a Position to produce a consider- 
ably higher power. 

Three-phase dynamos have no commutator, 
the output current is drawn from the 
Stator winding without contact. Only 
a small exciter current, branched off 
via 3 exciter diodes, is transmitted 
to the rotor via 2 carbon brushes and 
slip rings so that Operation at high 
rotational speeds is possible. 

6.1.2. Technical Data 
Identification No. 

Dynamo voltage 
Idling speed 

Speed at 2/3 of the maximum current 
Maximum speed 
2/3 of the maximum current 
Maximum current 

Resistance of the rotor winding 
Length of carbon brush 
length of cetrbon brueh (minimum) 
Carbon-brush spring force 
Slip rings (minimum dismeter) 

Eccentrieity 

Tightening torque for rotor fastening 
screw 

Sense of rotation (viewing the slip 
ring body) 

Polarity 



The alternating current drawn from the stator 
is converted into direct current by an effi- 
cient three-phase bridge rectifier. 

Due to the use of modern Silicon semi-conduc- 
tors, it ensures maintenance-less Operation 
and a long Service life. 

The bridge rectifier is a separate component 
on which the exciter diode trio is also 
mounted. 

The supplied voltage is kept at the desired 
level by means of an electromechanical one- 
element regulator. At the same time, the 
maximum current is limited by the regulator. 

When observing the regulator voltage and 
the mounting conditions required in the 
technical documents, protection of the 
three-phase dynamö from destruction and a 
long service life Of the electrical equipment 
are ensured. 


8046,2 

14 V 

= 1,300 rpm 
= 2,200 rpm 
10,000 rpm 
10 A 

15 A 

4.2 + 0.3 ohm 

16 mm 

1.4 to 3.2 N ( 0.14 to 0.32 kp ) 
31 mm 
0.05 mm 

20 + 2 Hm (2 + 0.2 kpm) 

clockwise 
mass negative 
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6.1.1. Technical Characterlatic 

The three-phaae dynamo ia a three-phaae 
8-pole synchronous generator in atar 
connection. 

The rotor carrying the exciter winding and 
the alip ringa ia faatened to the taper 
end of the erankahaft of the driving engine. 
The atator accomodpting the polyphaae winding 
ie centred ln the engine caeing and, toge- 
ther with an alnmininm die-caating cap 
carrying the ignition device and the 
carbon-brusti holder, faatened by 3 acrews 
pasaed via the external diameter of the 
stator. 

The three-phaae current ie rectified 
in a rectlfier in three-phaae bridge 
connection. 


The exciter current for the prodaction of 
the magnetic field ia branched off from 
the atator winding and rectified by 3 
additional exciter diodea and 3 negative 
power diodea. 

The excitation current 1b fed to the ex- 
citation winding from terminal 61 via 
the regnlator, the carbon bruahea and the 
alip rings. The regulator keeps the 
dynamo voltage conetant and limita the 
maximum current. 

The Ifaree-phaae dynamo exhibite good eelf- 
excitation propertiea. Operation without 
battery ia poasible. 

Ignition device; Contact breaker with igni¬ 
tion capacitor. With pertinent cam, one ig¬ 
nition pulse per camerhaft revolution. 
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Legend for Fig. 13? 

(1) Three-phase dynamo 

a) Stator 

b) Rotor 

c) Ignitlon capacltor 

d) Contaot breaker 

(2) Rectifler 

e) Positive dipdes 

f) Negative diodee 

g) Excitation diodee 

h) Control light 

i) Ignition switch 

k) to the loads 

l) to the Ignition coil 

(3) Regulator 

(4) Battery 

(5) Capacltor 2,5 ^F , 50 V 


6.1,4. Fault Diagnoses 
Below eequences of operatione are de- 
scribed which serve for locating de- 
fects in the current eupply System 
within a short time. 

The method is to be selected according 
to the case ln questlon. 

Faulte in the current supply syetem are 
in general indicated by the occurrence 
of one of the following deviatlone: 

a) Abnormal behaviour of the charging 
control light; 

b) Insufficiently eharged battery. Indi¬ 
cated by the failttre to etart of the 
serviceable ehgine and by the low 
denaity of the battery acid; 

c) Excessively eharged battery; indicated 
by a high water consumption and boil- 
ing battery acid; 

d) Emission of noise due to mechanical 
wesr of the carbon brushes and slip 
rings or rubblng of the rotor at the 
stator parcel. 


6.1.5. Behaviour of the Charging 
- Control'LighT - 


Igni¬ 

tion 

switch 

Charging 

control 

light 

Engine 

See Section 

6.1.7.2. 

According to snecifications 


Off 

Off 

stopped 


On 

On 

stopped 


On 

Off 

ruiuiing 


Erroneous 



Off 

On 

stopped 

Part I 

On 

Off 

stopped 

Part II 

On 

reduced 

brightness 

stopped 

Part III 

On 

On 

running 

Part IV 


6.1.6, Measuring Instruments 


Instrument 

Application 

Autolicht-Prüf-Fix 

12 V Ctest lamp with 
voltage source) 

line testing, 
diode testing 

Multimeter 

voltage measarsment, 
diode testing 

Resistance measuring 
bridge after Thomson 

resistance measuring 
at stator 

Resistance measuring 
bridge according to 
Wheststone 

resistance measurement 
at rotor 

Oscillograph 

judgement of curve 
shape of voltage of 
three-phase dynamo 
according to Section 

6.1.7.1. 

ititli_Measarements at the Vehicle 


Most of the faulte can be identified even 
with the electrical devices installed. 

The most rapid and exact indication can be 
obtained by means of an oscillograph. Practi- 
cally all faulte occurring in the three-phase 
dynamo and in the rectifier can be derived 
from the displayed curve shape. 

Düring messurement, the engine must be ope- 
rated with at least 3.000 rpm. 

If an oscillograph is not available, a multi- 
meter- (e.g. ONI 7) should be used according 
to Section 6.1.7.2. 

6.1.7.1. Dse of an Oscillograph 
The oscillograph must be connected to termi¬ 
nal D+ and ground. All load with the excep- 
tion of the ignition System must be switched 
off, The battery remaine connected. 

NOTICE: When employing an oscillograph with- 
out d.c, voltage amplifier, the 
curves will appear on the Zero line 
of the oscillograph (see Fig. 138)! 
All curve ehapes deviating from the Figs. 

138 and 139 ars indicative of errors. 














Pig. 146. Short-circult of Stator winding 


Pig. 147. Short-circuit of rotor wlndlng 
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6.1.7.2. fault Lopalisation 
Part I 


Pault 

Possible Cause 

Remedy 

Charging control light 
lights - ignition switch 
BWltclaed off - engine 
stopped 

ignition switch defective 
cable to control light is 
circuited with positive 
potential 

replace ignition switch 
short- 

remove the short Circuit 


Charging control light 
falls to light - igni¬ 
tion switch switched on 
- engine stopped 


charging control light defec¬ 
tive 

cable 61 to regulator inter- 
rupted 

ground of regulator and cable 
DP interrupted 

rectifier defective (checking 
acc. to Section 6.1.10.1.) 


replace electric bulb or 
lighting fitting 

replace cable by a new one 
replace cable by a new one 
replace rectifier 


Part III 

Charging control light 
emitB dimmed lieht - 
igniiion switch switched 
on - engine atopped 


corrosion in holder of charging clean or replace the holder 
control lighting fitting 

cable DP from regulator to replace cable by a new one 
three-phaae dynamo interrupted 
rotor defective (checking acc. replace rotor 
to Section 6.1.10.3,) 


Part IV (loada switched off) 


Charging control light 
lights - ignition switch 
switched on - engine 
runs 


damaged cables and Connections repair or replace the 
between 61 regül. and 61 recti- damaged parts 
fier, D+ regulator and D+ recti¬ 
fier, 51 regulator and battery 

The voltage measured between D+ replace the regulator 
regulator and ground is greater 
than that between 51 regulator 
and ground (.<3 0 > 0.'2 V) 


regülator contacts between DP 

and 61 of the regulator insu- replace the regulator 
lated from each other 
with the battery disconnected 
and the plugged connections 
withdrawn, perform a test bet¬ 
ween DP and 61 at the regulator 
by means of a resistance 
measuring bridge (R>0.5 ohm) 

rectifier defective (check replace the rectifier 

according to Section 6.1.10.1.) 


cable DP between regulator and renew the cable or the 
three-phase dynamo interrupted connections involved 
damaged carbon bruehes or replace the damaged parts 

oarbon brush connections by new ones 

rotor defective (check accord¬ 
ing t'o Section 6.1.10.3.) replace the rotor 

Cables UW/W between stator replace the damaged parts 
and rectifier and/or ground by new ones 
connection damaged 

magnetic shont of stator (check replace the stator 
according to Sectibn 6.1.10,2.) 
shorted turns of stator (check 
according to Section 

6.1.10.2.) replace the stator . 







6.1.8. Demoanting fron the Vehlcle 



6.T.8.I. Demoanting the Three-phaae 


NOTICE: 

Before demoanting, disconnect the battery 

from the electrical syatemf 

All plugged connectlona (U, V, V, DP, 

61, D-) must be removed from the 
three-phaee dynamo. 


After loosening the three faatening f 
remove the atator wlth retaining eap. 


Pig. 153. Removing the retaining cap 


Pig. 151. Withdrawing the cablea 

from the three-phaae dynamo 


Remove the rotor screw together with 
the cam. Separate the rotor from the 
erankshaft by meana of the palling 
device (palling screw M TO x 45 TGI 
0-933-8.8). 

In demoanting take special care becai 
the alip rings may easily be damaged, 
The removed parts must be protected 
fron dirt, moieture and mechanical 


After 1< 
acrewa, 
holders. 


isening the two faatening 
•emove the carbon-hrush 


Carbon-brueh holdi 
demoanted 
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6.1.8.2. Demoanting the Rectifier 



NOTICE: 

Before demounting, diaconnect the battery 
from the electrical aystem! 

Remove the plugged connectiona U/V/f, 61, 
D+ and D- . For the later assembling 
operations, it ie adviaable to mark the 
cablea D+ and D- and 61 for Identification 
becauae exchanging by mistake of theae 
connectiona will lead to the deatruction 
of the diodea of the rectifier. 

The connectiona U/V/M between three-phase 
dynamo and rectifier may be exchanged, 
damage will not be cauaed. 

After looaening the faetening screwa (6), 
the rectifier can be removed. 


Fig. 155* Internal electrical equipment 

(1) Regulator 

(2) Capacitor 2.5 »F , 50 V 

(3) Ignition coil ' 

(4) Line connectora 

(5) Rectifier 

(6) Faatening screwa 

6.1.9. Demounting the Three-phaae 
Dmamo 

6.1.9*1.Stator with Retainlng Cap 
Carbon-bruah holder (9, Fig. 156) 

Loosen the plugged connectiona of the 
carbon bruah. Remove the faatening screwa. 
Pull off the holding clamp (10, Fig. 156). 
Hold the carbon brushea (8, Fig. 156) dur- 
ihg thia Operation to prevent them from 
Dumping out. Check carbon bruahes and 
compression springe for wear. 

Stator (6, Fig. 156) 

Remove the eoldered joint of the atator 
winding U/V/W. 

Loosen the holding angle (5* Fig. 156). 

With thia, the atator as complete component 
can be removed from the retainlng cap 
(7, Fig. 156). 

Rotor (4, Fig. 156) 

The rotor ia not intended for repaira. 
Replacement of the alip ring body muat 
t'ake place in apecial regenerating work- 
shops. 



Fig. 156. Exploded view of the 
three-phaae dynamo 

(1) Insulating plate with exclt'ation diodea 

(2) Diode plate - positive 

(3) Diode plate - negative 
C4> Rotor 

(5) Holding angle 


(6) Stator 

(7) Retaining oep 

(8) Carbon bruahea 

(9) Carbon-bruah holder 
(10) Holding clamp 
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Loosen the four M4 fastfenlng screws and 
unaolder the rectifier flexible wires 
from the plugged läge O/V/ff. 


The three components can be tested sepa- 
rately (see Section 6.1.10.1.). 


For preeeing out defectlve positive or 
negative diodes, use a suitable mandrel 
(Fig. 157). 



Fig. 157. Pressing-out mandrel 

Round steel 22 TOI 11 163 
St 50 K TGL 0-1652 


For pressing new rectifiers in place, a 
pressing-in punch must be used (Fig. 158). 


The measuring tips are applied to the 
anode and cathode connections of the diodes. 
When the positive meaauring tip is applied 
to the anode and the test lamp lighta, then 
the diode is serviceable, 

When the lamp falls to light or when the 
test lamp lights while the positive pole 
is applied to the cathode, the diode le 
faulty and it must be replaced. 

In the positive diode plate (D+), the 
cathodes are at the cooling plate and in 
the negative diode plate (D~) the anodes. 

The excitation diodes are with their cathode 
applied to conneption 61. 




Fig.'l60. Diode is in order 


\ / 


Fig. 158. Pressing-in mandrel 

Round steel 22 TGL 11 163 
St 50 K TGL 0-1652 

A maximum pressing force of 4,000 N 
(400 kp) is permissible for pressing in. 
Gare must be taken that the punch exactly 
contacts the diode edge. 

For the use of semiconductor diodes, the 
instructions of the manufacturer must be 
observed. 



The rectifier diodes are tested by means Fig. 161. Check-test' - diode is in order 

of a continuity tester. 




Fig. 159. Prineiple of diode testing 
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6.1.10.2. Testing the Stator 
Testing the atator winding for ehorted 
turnes 

A resistance of about O.32 ohm ehould be 
meaaured between the phaaea (U/V/W, V/W). 


testing the stator for 
magnetic shunt j 


Between the atator sheet pack and the 
winding ende of the atator, the latter 
is teeted for magnetic ehunt by connect- 
ing a teat lamp and applying a test 
voltage of 24 V a.c. All cablee U/V/W 
must be diaconnected from the atator. 
When the lamp lights up, the atator 
ia defective and muat be replaced by 
a new one. 


6.1.10.3. Testing the Rotor 
Testing the rotor winding: 

Measure the reaiatance by meane of a 
resistance measuring bridge. 

It should be about 4.2 + 0.3 ohm. 

After removal from the vehicle, 
meaaurement is taken at the elip rings. 
The teat tipa are alightly applied to 
the alip ringe in order to avoid 
damage to the graphite alip ring. 


6.1.10.4. Checking the Length of 
the Carbon BrusK 
Demounting according to Section 

6.1.9.1. 

When the carbon-brush lengths falle below 
9 mm, a new carbon brush muat be 
fitted. 


6.1. IT. Assembling Inatructiona 

Jolnts to be soldered must be made°with 
acid-free solder and protected against 
corrosion by means of electro-insulating 
protective varnish (can be soldered). 

The protection should also cover newly 
soldered excitation diodes. This 
is effected by dipping the «hole 
rectifier. The plugged connectiona 
must be covered and, after dipping, 
remains of varnish must be removed 
from them. 


Stator 

When mounting the atator in the retaining 
cap take care that the groove in the 
atator coincides with the groove in the 
retaining cap. 

Permissible toraue for tightening the 
rotor faetening screw M 7/5.8 = 20 + 2 Um 
(2+0.2 kpm) 

Permissible torque for tightening the 
atator fastening screw 5/5.8 = 4+0.5 Nm 

(0.4 + 0.05 kpm). 

It ia advisable to mount the carbon-brush 
holder after mounting the retaining cap. 

HOTICE* 

Before connecting the battery, check the 
lines. When the connections D+, D-, 6l, 

DP are exchanged by mistake, there is the 
riak of destroying the eemiconductor ele- 
ments and additional components. Take care 
that the polarity of the battery (negative 
pole to ground) is correct when connecting. 
Information for adjusting the ignition and 
the application of the lubricating feit 
pad ia given in special documents for the 
vehicle. 


6,1.12. Important Information 
When charging batteries with mains-fed 
charging equipment, disconnect the battery 
from the electrical system of the vehicle. 
When performing welding operations in the 
vehicle, take care that + (positive)lines 
of the electrical System of the vehicle 
do not get into contact with the welding 
electrode. The battery must be diaconnected. 
When the engine is runnlng, connections 
between three-phase dynamo, rectifier and 
regulator must not be interrupted because 
this will lead to damage to the electrical 
system. 

For checking operations at the three-phase 
dynamo and rectifier, the measuring 
Instruments must be connected with safe 
connections. 

When operating the three-phase dynamo with- 
out battery, a capacitor, 2.5 nF, 50 V, 
must be connected between d+ and d- of the 
rectifier (in the ETZ 250, it is present 
close by the line connector at the intake 
silencer as Standard equipment.). 
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6.2. Regulator 

The three-phaee dynamo is a temperature- 
compensated, positive-regulating regulat- 
or with break characteristic. This single- 
aystem regulator, T4 V, 15 A, operates 
with voltage regulation and current' regu- 
lation.The current regulation is rated for 
a maximum current of 15 A. The regulating 
Vseries) resistor Cconnection aide) and 
a balancing resistance are incorporated 
in the regulator. 

6.2.1. Mounting 

In Order to enaure proper Operation of the 
regulator it must he moonted ao that it 
Is not exposed to vibratione. 

This has been realised in the ETZ 25O 
fully because the regulator cut-out 
is supended by means of a foamed-plastic 
pocket and a rubber stopper elastically. 
When mounting, take care to see to it that 
the regulator cut-out is properly inserted 
in the holder provided for this purpose. 

6.2.2. Kalntenanoe 

Maintenance of the regulator is generally 
restricted to keeping the connections 
clean. When the headlamp light ie too dim, 
when there are starting difficulties and 
the like, do not always blame the regu¬ 
lator for the fault and on no account 
make any unauthorised interventions but 
first check the lines and their connectors 
for proper fit and corrosion. 

See to it that the regulator is not 
touched by parts such as a spare inner 
tube and the like placed under the 
dual seat. 

6.2.3. Ad.iustment 

Before the electrical adjustment, a mecha- 
nical pre-setting or a correction of the 
mechanical setting must be effected in any 
ease. This facilitates the electrical ad- 
justment and ensures the observance of the 
required völtage/current characteristic. 

An electrical adjustment of the regulator 
IN THE VEHICLE is a makeshift and should 
be avoided in the interest of an Optimum 
performance of the function of the 
current supply system. 

For adjusting the regulator cutout, it 
is mounted on a teat stand controllable 
within a speed ränge from 0 to 7,000 rpm 
together with a dynamo of the required 
type. 

In Order to avoid errors in the adjust- 
ment, the voltage must always be started 
from the speed "zero" of the dynamo. The 
voltage is measured between the terminals 
D+ and D- of the regulator. The measur- 
ing Instrument to be used should be 
of quality 1.5. 


To be set* 

- regulated voltage U^ A 

Voltage which will be regulated over the 
entire speed ränge when the dynamo is 
loaded with 3 A. The voltage must be with¬ 
in the specified tolerance ränge. Short 
voltage peaks beyond the tolerance ränge 
at the beginning of the lower-position and 
upper-position regulation should not be 
confueed with wrong adjustment. 

The regulated voltage may differ for about 
+ 0,2 to - 0,1 V (voltage jump) between 
the end of the lower-poeition regulation 
and the beginning cf the upper-position re¬ 
gulation. 

The voltage jump should not be adjusted 
too negative otherwise the regulator 
armature will chatter, i.e. continuously 
move between upper and lower poeition. 

- maximum load voltage U ^ 

Voltage which is regulated at a speed of 
mors than 3,800 rpm when the dynamo is 
loaded with 15 A. 

- release current I Ag 

At this current, the current regulation 
starte operating. 

Electrical setting values 

The following values applv to a regulator 

temperature of 20 °C + 5 B C. 

regulated voltage: 13.8 V to 14.6 V 

maximum load voltage; 13.0 V to 13.5 V 

release current: 11.5 A to 14.0 A 

NOTICE; 

To change the regulated voltage and the 
release current, only carefully bend the 
spring holder. Do not bend the contact 
tongue! 

6.2.4. Damages and their Causes 

The most essential things have already besn 

said in Section 6.1. 

In addition, the following must be 
observed! 

The improper fitting of the protective cap 
of the regulator cutout leads to accidental 
ground when the cap gets into contact with 
the core or with the contact angle of the 
regulator cutout. Before opening the regu- 
later, remove the fuses. The lugö at the 
aide of the cap must be correctly inserted 
into the recess provided for this purpose 
in the regulator base. The wire bow must 
tightly fit on the cap. 
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Pig. 162. Mechanlcal regulator adjustment 
a at least 0.3 nun 
b 0.8 to 1.1 ran 

c 0.5 + 0.1 um 

d 0.5 + 0.1 mm 

e 1.4 to 1.5 mm 

(1) contacts of the voltage regulator 

(2) contacts of the current regulator 
(current limiting switch) 


After about 2 to 3 hours, the plates and 
Separators have soaked and the electrolyte 
level is dropped. 

Once more, electrolyte of the same density 
and temperature must be topped up to the 
upper edge of the Separator. Subpequently, 
the battery is cherged with direct current 
of 0.5 A. 

Düring the charging, the holes of the 
battery must be open. 

Charging must be continued until all cells 
vividly and uniformly evolve gas and the 
voltage reaches 2.5 to 2.7 V per cell. 

Por 2 to 3 measurements at intervals of 
one hour, the density of the electrolyte 
(l.28 + 0.01 g/cm3) and the cell voltage 
must remain constant. Düring charging, the 
temperature of the electrolyte must not 
exceed 50 °C. At the end of the charging 
process, the level of the electrolyte 
must again be measured. 

Mountlng the battery 

Before mounting the battery in the vehicle, 
the two battery cables must be connected 
to the battery (red cable to'the positive 
pole - brown cable to the negative pole) 
and preserved with grease for battery ter- 
minals or acid-free Vaseline. After fitting 
the protective cap, the battery can be mount- 
ed and the two battery cables can be conn¬ 
ected to the fuse box. 


6.3. Battery 

A flat lead battery with a rated voltage 
of 12 V and a rated capacity of 9 Ah 
is used. 


Pig. I63. 

(1) 

( 2 ) 

I 


Battery arrangement 
Battery 
Flasher unit 
Fuse box 

Spare electric bulbs 
Tool kit 


When putting into Operation, accumulator 
sulphuric acid (below called electrolyte) 
having a density of 1.28 + 0.01 g/cm3 
(in the tropica 1.22 + 0.$1 g/cm3) measur- 
ed at 20 + 2 °C, is fTlled into the 
battery. ~ 

All cells of the battery must be filled 
up to 5 mm on top of the Separators or 
up to the given acid level mark, When 
filling, the temperature of the electro¬ 
lyte should 25 °C not exceed. 


HERE, ÄGAIE OBSERVE: connect 
red oable to red cable, 
brown cable to brown cable ! 

The vent hose must be installed in such a 
way that acid which may emerge from it 
cannot get into contact with varnish or 
metal parts. 

Mainthnance of the battery 
The average service life of the battery is 
about 2 years. Due to a good or bad main- 
tenance, thie perJ.od can be extended or 
shortened. The maintenance ia mainly limit¬ 
ed to the terminale which have to be kept 
clean - they must be provided with a thin 
film of grease for battery terminals - and 
the regulär control of the acid level (in 
the cold season everv 4 weeks, in the warm 
season every 2 weeks). When greasing the 
terminals, care must be taken that no grease 
gets into the cells. 

When the acid level has dropped below the 
required height, top up with distilled 
water only. 

If acid is spilled from the battery, the 
density of the amount to be filled in must 
be so selected that the density of the 
whole amount of acid in the battefy will 
be 1.28 ± 0.01 g/cm 3 when the battery is 
charged. 

When not used or when the distance covered 
every day is 1-ess than 50 km, the battery 
must be charged every month with 1 A. 

6.4. Ignition 
6.4.1. Ignition Coil 

T he ignition coil can be compared with a 
transformier which converts a low voltage 
into a high one. Since, however.only an 
alternating voltage can be transformed 
whlle the electrical system of the vehicle 
is fed with direct voltage, a continuous 
voltage change must be causedi this is 
performed by the contact breaker together 
with the capacitor. 







Pig. 164. Ignition coil 


The normal voltage of 12 V is transformed 
to the ignition voltage of about 12,000 V. 
The two conneotlng bolte of the ignition 
coil are marked. 

Terminal 1 is connected with the contact 
breaker and terminal 15 with the terminal 
15/54 of the ignition lock. 

NOTICE: 

When the engine is stationary, the ignition 
swltched on and the contact breaker closed, 
the ignition coil will be subject to a 
current which will heat the ignition coil 
in a prolonged period of time. At the same 
time, the insulating material will be 
deBtroyed. The ignition coil will break 
down and, thus, become useless. 

6.4.2» Contact Breaker 



The design of the contact bseaker is shown 
in Pig. 165. 

The adjusting plate (4) serves as carrler 
of plate (3) and the feit pad (TT) and also 
for adjusting the firing point. 

To the plate (3) with the fixed contact 
(2b), the bearing bolt (5) is fastened 
on which the lever (l) 1 b pivoted. 

The contact. (2 a) riveted to the right end 
of the lever (l) is pressed on the fixed 
contact (2b) by the return spring (6) 
which also serves as current conductor 
and is supported at one spring end by the 
connecting screw. (7). The contact breaker 
points gap can be adiusted precisely by 
the accentric screw 19) after looeening the 
fastening screw (8). The feit pad (IT) 
which is slightly soaked with the special 
oil "Unterbröl" should be approached to 
the cam just far enough that the lobe is 
touched. 

If this is not observed and the feit is 
moved closer to the cam, the oil is squeez- 
ed out of the feit and lubrication of ths 
cam is not ensured. Result: The nose shows 
great wear - the contact breaker points gap 
and the set advanced ignition will change. 
¥he feit (10) serves for collecting the 
excessive oil and must not be oiled in 
addition. A heavily contaminated feit 
must be replaced. 

6.4.3. Ignition Timing 
- ADJUSTING THE BREAKER POINTS GAP 
B efore adjusting, it is necessary to sub- 
ject the contact breaker to a check. Por 
this purpose, the contacts are removed 
(see Pig. 165). 

The screw (7) is unscrewed, the contact 
rail is pressed upward, the fastening 
screw (8) removed and the breaker base plate 
taken off. When burns can be found on the 
contact surfaces, they can be removed by 
means of a fine emery file. In case of 
heavy barning of the contacts, the breaker 
base plate with contact breaker must be 
replaced. 

When monnting take care that the adjusting 
plate (4) is clean and free from oil as well 
as the complete breaker set. When this ie 
neglected, erratic ignition and starting 
difficultiee will occur. Old lubricant re- 
mains must be removed from the bearing bolt 
(5) and the breaker hammer mus't be moanted 
in a slightly oiled (breaker oil) condition. 
The breaker points must be set in such a 
way that they are parallel to each other. 
When adjusting the breaker gap, the crank- 
shaft is turned until the nose of the 
breaker lever is on the lobe of the came 
The fastening screw (8) is loosened and, 
by means of the eccentric screw (9), the 
breaker points gap is adjusted in such a 
way that the feeler gauge can just be drawn 
through the contacts. 

Tighten the fastening screw (8) and once 
more check the braker points gap by means 
of the feeler gauge. 

The contact breaker gap set must remain 
constant during the whole opening angle 
while the cranshaft is turned, on no account 
should the gap increase, otherwise a cam 
atroke will be involved which leads to 
erratic ignition at higher rotational 
speed's. 


Pig. 165. Contact breaker 
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- ADJUSTING THE FIRING POINT 



Fig. 166. Ignitiön timing gauge 29-50.801 
screwed in place 
(3,0_ 0 ^ mm bsfore T.D.C. or 
22° 15* - 2° crank angle) 

The adjustment ia made by means of the 
ignitiön timing gauge 29-50.801 and a 
test lamp. 

The ignitiön timing gauge is crewed into 
the eparking-plug thread', and by tuming 
the crankshaft clockwise the scale of 
the timing gauge is automatically set 
to the top dead centre (T.D.C.). 



Fig. 167. Test lamp connected 
by clamping 


The pointer of the timing gauge is at "0" 
of the scale when the piston is in T.D.C. 
The test lamp with an electric bulb (G) of 
12 V and max. 2 watt is with its positive 
side (l) clamped to the current bar (from 
contact breaker to capacitor) and with its 
negative side (M) to the engine casing or 
the oylinder. 

When continuing to turn the crankshaft 
through about 340 degrees in clockwise di- 
rection, the pointer of the timing gauge 
will arrive at firing point 3 (mm) of-. 
the scale via the scale values 5 to 4 (mm) 
When at this point the test lamp starts 
lighting (battery connected to the electri 
cal System of the vehicle and ignitiön 
switched on), the firing poit is correctly 
set. 

When the test lamp lights up too early (e. 
g. between the scale values 4 and 3), the 
contact breaker opens too early and the 
adjusting plate (4) must be turned to the 
right in the sense of rotation after loosen 
ing the fastening screws C13)• When the 
test lamp lights up after the scale value 3 
(e.g. at scale value 2),.then the contact 
breaker opens too late and the adjusting 
plate (4) must be displaced to the left 
opposite to the sense of rotation-(see 
also Fig. 1&5). 



dunkel 


Fig. 168. Checking the firing point with 
a current source outside the 
vehicle 

After any adjustment of the adjusting plate 
(4), the contact breaker points.gap must be 
checked and adjusted, if required. Measure- 
ment of the firing point must be repeated 
until the test lamp lights up at the scale 
value 3 * _ 0 ^ while the piston moves up. 
When an outside current source (not the 
electrical System of the vehicle) is used 
for adjusjting the firing point, the test 
lamp will go out when the contact breaker 
point« open. 

NOTICE: 

On no account should the contact breaker 
open earlier than 3.0_ 0 ^ mm before T.D.C. 
otherwise the combustion in the engine will 
be finished too early and the combustion 
pressure presses^on the piston already be¬ 
fore the T.D.C. which means overheating, 
power drop and high wear on the engine. 
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6.4-. 4. Sparking-plug 

In essence, the sparking-plug consists of 
three parts. These are the insulating 
body, the central electrode and the Steel 
casing with ground electrode. The epark 
appears between central electrode and 
ground electrode and ignites the fuel- 
air mixture. 



Pig. 169. Improper screwing in and out 
of the sparking-plug 

The insulating body must have a very 
high dieleetric strength. In Order to 
ensure this dieleetric strength at any 
time, the plug must be treated with every 
care. 

Due to improper handling, (strike, impact) 
almost invisible hair cracks may occur 
which render the plug useless. 

The service life of a sparking-plug 
used in two-stroke engines is about 
10,000 km of road Operation. After this 
performaace it is generally advisable 
to REPLACE THE PLUG BY A NEW ONE. 

The ETZ 250 is provided with a M 14/260 
sparking-plug. It is advisable to use 
always such a plug (observe the calorific 
value). 

A lower calorific value in winter or a 
higher one in summer will not give any 
advantage but rather disadvantages; but 
this may be required in extreme climatic 
zones. 

The correct seat of the plug is also of 
particular importance. The thread of the 
plug must be flush with the thread in the 
cylinder head. 

When the plug projects too far into the 
chamber of combustion (no or a compressed 
packing ring uder the plug) or when the 
plug is not far enough screwed in (two 
packing rings under the plug), heat accu- 
mulation or overheating will occur. 

Maintenance requirements of the plug are 
relatively small. The electrode gap must 
be checked every 2,500 km and the plug 
electrodes must be cleaned. 

When changing the plugs, an exactly fitting 
sparking-plug Spanner must be used in Order 
to avoid breakage of the insulating body 
(Pig. 169. In any case, pay attention to 
the_sparking-plug appearance. It enables 


to draw conclusions about the mode of Opera¬ 
tion of the engine, the formation of v the 
petroil-air mixture, the fuel ueed and the 
suitability of the plug for the engine after 
a prolonged period of use of the plug. 

The correct SPARRING-PLUG APPEARANCE: 

Pace of the sparking-plug thread black 
and the tip of the insulating body with 
ground electrode grey-yellow to fawn. 


6.4.5. Ignition Line Connector 
(Sparking-plug Connector) 

The ignition. line connector establishes 
the connection between the sparking-plug and 
the ignition cable and to screen the elee- 
trical field of the sparking-plug to the 
outside. 

In order to screen the sparking-plug so that 
interference is completely suppressed, take 
care that the sheet-metal Shell attached to 
the connector is properly seated on the 
hexagon part of the sparking-plug. 

On no account should the sheet-metal shell 
be removed because this leads to interferen- 
ces with v.h.f. and television reception. 
Carefully handle not only the plug but also 
the ignition line connector. Hair cracks in 
the insulating body which lead to tracking 
render it useless. Erratic ignition occurs 
when the plug connector is moist, dirty 
or oiled up in ita interior. 


6.4.6. Troubles ln the Ignition System 
Due to wear and ageing of the various de- 
vices, troubles may be caused in the ig¬ 
nition system. 

Below', a few of the main causes and 
their effects will be described: 

1. Cam track poorly lubricated 

Wear of the nose of the contact breaker, 
breaker gap too small or none at all = 
starting difficulties, 
irregulär running, 
decrease in power 

2. Capacitor breakdown, 

high wear rate on contacts 

erratic ignition at higher rotational 
speeds 

3. Setting of the breaker gap in case of 
pitting of the contacts, 

the- actual gap is too large = 

erratic ignition at higher rotational 

speeds, 

weak spark, 

decre,ase in power 

4. Cranshaft bearings wom 

excessive eccentricity of the crankshaft 
and, hence, of the cam, 

carbon brushes and contact breaker "Jump" 
= erratic ignition 

5. Low pressure of the contact spring (con¬ 
tact breaker) 

breaker lever has no exact guide on 
the cam track = 

erratic ignition at higher rotational 
speeds 
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Ignition line connector: 

1. Dust and water is between insulating 
body of the sparking-plug and the 
compreesion moulding of the connector * 

atarting difficulties, 
erratic ignition 

2. Due to improper handling, the insulat¬ 
ing body ia cracked (hair cracke) 
tracking to ground = 

atarting difficulties, 
weak spark, 
decrease in power 

Lineas 

1. Defective inaulation of the high- 
voltage line (ignition cable) 
sparkover to ground (cylinder head) = 

atarting difficulties especially 
in wet weather, 

erratic ignition at high rotational 
apeeds 

2. Broken lines, 
short-circuit = 

blown fuae 

3. Flat plugged connectiona heavily 
corroded, very high contact resietance = 

the voltage applied to the 
devices ia too low. 


6.5. Lighting and Signalling System 
6.5.1. Headlamp 

The headlamp ia opened by looaening the 
fillister-head acrew and removing the 
front part of the headlamp houaing. The 
front part conaiats of the cbromium-plated 
front ring, the reflector with diffusing 
screen, the tiwn-filament bulb and the 
parking lamp and their holderB. 



In the headlamp houaing, there are two 
line connectors (1) and one ground Connec¬ 
tion acrew (2) which is uaed for all ground 
cables paseed through the headlamp. 

NOTICE: 

Aa line connector only that one may be 
uaed which is ehown in Fig. 171 in open 
Position! 



Fig. 171. Line connector for headlamp and 
for the internal electrical 
equipment 

When replacing a twin-filament bulb, 
ob.eerve the following: 

The clamping member (thermoaetting plastic 
part), which establishea the electrical 
connection with the lamp, muat be with- 
drawn in straight direction - it must not 
be tilted - otherwise the contact luga 
will be distorted. As a consequence, the 
current flow may be interrupted. 

The cablea which lead to the terminals 31, 
56a, 56b, need not be dieconnected. It 
is advisable, however, to check them 
that they fit tightly. Only the cable 58 
(parking light) must be loosened. 

The holder (l) for the twin-filament bulb 
and the parking lamp is loosened from the 
upper aheet-metal noae of the reflector 
by lifting the retaining spring (H). Then 
the twin-filament bulb can be taken from 
the reflector. The glass bulb of the lamp 
should not be gripped by the bare hand. 
Even clean fingers leave traces of grease! 


Fig. 170. Headlamp houaing 



When the earriageway Illumination ie in- 
sufficient, the points of oontact in the 
leada to the twin-filament bulb must be 
checked and carefully cleaned, if required. 
DIHTY CONTACTS CAÜSE A CONSIDERABLE 
VOITAGE DR0P1 

In older vehicles, the reflector may have 
becozne dull. In the interest of your eafe- 
ty it ia necessary to replace it by a new 
one. The diffusing screen and the reflector 
are glued together, they cannot be replaced 
aeparately. 

An important task ia the adjustment of 
the headlamp. It is neceeaary for your- 
own safety and for the safety of other 
road users. 

The headlamp can be adjusted after looeening 
the faatening nut (l). 

The pasaing beam of the headlamp ia ad- 
Juated according to the scheme given 
in Big. 174. 


Fig. 17?. Front part of the headlamp 
with lamp holder 

When fitting take care that the nose 
at the lamp cap engages with the 
recees in the reflector. 


Fig. 174. Headlamp adjusting 


The vehicle ia placed according to the 
Illustration and loaded according to the 
primary operating conditions. The suapen- 
aion units are consequently set to "hard' 
or "soft". 

The light/dark boundary must concide exac 
ly with the Z-line, and the break must 
lie between the lines V-V and ff-W. When 
the headlamp has been adjusted according 
to these instructions, the light-dark 
boundary will be at the correct level 
under all operating and load conditions. 


Fig. 173» Addustment of the headlamp 
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6«5.2. Combined Stop-Tail-Nmnber-plate 
LightIng Fitting " 

The combined stop-tail-number-plate light- 
ing fitting is proved with ball lampe 
which are held in holders with bayonet 
catch äs. usual. 



Fig. 176. Switch positions of the 
ignition-light switch 



Pig. 175. Combined stop-tail-number- 
plate lighting fitting 
interior (partly cut up) 

The bulbs and cable connections are 
accessible after unecrewing the 
faatening screwe (arrow-heads) and 
the removal- of the light emittlng 
pane. 

In the combined atop-tail and number- 
plate lighting fitting, everything al80 
dependa on tight non-corroded connec- 
tiona. In aasembling, after fitting 
the packing, screw the light emitting 
pane in place in such a way that the 
lighting fitting is protected from 
moisture and that the light emitting 
pane does not break. 


- 6.5.3. Ignition-light Switch 
The ignition-light switch is the mein 
gwitch of the electrical System, 
tt is used to switch the following 
!see Pig. 176 and Wiring Diagram, 

?ig. 184): 

(0) All loada switched off, ignition 
key can be withdrawn 

(1) Parking Position at night (park- 
ing light), ignition key can be 
withdrawn 

(2) Daytime Operation (ignition 
switched on), ignition key cannot 
be withdrawn 

(3) Ignition switched on, parking lamp 
lighting, ignition key cannot be 
withdrawn 

(4) ®ight Operation, ignition and main 
light switched on, ignition key 
cannot be withdrawn. 


Demounting and mounting the ignition-light 
switch ia illustrated in Pig. 177. In the 
deluxe model (A in Pig. 177), the Instru¬ 
ment pod (l) must be unscrewed from the 
upper clsmplng head. Tben, the covering 
cap (2) and the ignition-light switch 
will be accessible. 



Pig. 177. Exploded view of Instrument pod 

(A) deluxe model 

(B) Standard design 

In order to be in a Position, to plug the 
cables on the correct lugs after replacing 
the ignition-light switch, the individual 
connections involved have been clearly 
identified in Pig. 178. 
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Fig. 178. Connections of the ignition- 
light switch 

The ignition-light switch shown in Fig. 
178 cannot be used for the older MZ-tvpes 
because the former switch position (5) 
is no longer switched electrically. On 
the other hand, an ignition-light 
switch of older types can be used also 
for the ETZ 250. 

MOUNTING HINT: 

The arrow in Fig. 178 showB the moonting 
Position of the ignition-light switch 
in travel direction, Connections 
downward. 


Switch Combination at Handle-Bars 


The switch combination at the left-hand 
handle-bar comprises the following 
switches (Fig. 179): 


(1) Dimmer switch 

(2) Switch for direction indicator 
(I) Flashing-light left side 
(R) Flashing-light right side 

(3) Switch for horn 

(4) Switch for by-pass light signal 



Fig. 179- Switch combination at handle-bars 

The various switches are fastened in the 
enclosure by means of sheet-metal screws 
(switch for direction indicatiön A and 
switch for horn B. and by-pass light signal 
B 2 .) or actaation slide and spring (dimmer 
switch C). The cables are soldered to the 
switches by the manufacturer). 



switch combination at the 
handle-bars 


NOTICE: 

The switch combination of the light motor- 
cycles Simson S 51 cannot be used for the 
ETZ 250 because the switches which are 
the Same as that of MZ have different 
cables soldered onl 


In the motor-cycle design with disk brake, 
two stop-light switches are installed. The 
front drum brake can also be equipped with 
a stop-light switch which corresponds to 
the switch in the rear wheel hub. 



Fig. 181. Adjusting the rear wheel brake 
and stop-light switch 

For adjusting the stop-light switch, loosen 
the plugged connection (2) and slacken back 
the check nut until the rear not can be 
properly gripped by means of an open-ended 
Spanner. This nut is slackened back for 
a quarter of a revolution. 
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Now, an assistant presses the brake pedal 
down until the brake shoes begin to rub 
on the brake drum while the rear wheel ie 
turnedi Retaln the brake pedal in this Po¬ 
sition and turn the adjusting ecrew until 
the stop light flashes up. 

For this work, the ignition must be switch- 
ed on and the cable connected. Then tighten 
the two nuts. The rear nut must be tighten- 
ed with every care becauee the insulating 
bush ie made of plastic. At the eame time 
retain the adjusting ecrew (3) by means of 
a screwdriver. 

ffhen the ad;Jueting ränge is insufficient, 
the back rest must be demounted and the 
contact spring at the cam spindle must be 
realigned. 

6.5.6. Flashing-light Direction Indicator 
System 

The ETZ 250 is provided with a four- 
indicator flaehing-light system equipped 
with 21-W ball lamps, When replacing 
the flaehing lamps, only 21-watt lamps 
mustbe installed. Other lamps, e.g. such 
of 15 watt, change the specified flaehing 
frequency of 90 + 30 cycles/minute. 

A tell-tale lamp (Ko. 4 in Fig. I85) ie 
ueed for checking the direction indicating 
syetem. The two front flaehing-light 
diffusing screene are provided with a 
larger rim (1) than the two rear ones. 

This rim ie intended for checking the 
flashing-light System by the driver. 



.The flasher unit is elastically suspended 
at the battery holding cover/with. the 
connections pointing downwards. 

HOTICE: 

The line from the ignition lock, with posi¬ 
tive potential is to be connected to 
terminal 49 and the line from the flasher 
switch with negative potential to the 
terminal 49a of the flasher unit. 



Fig. 183. Rear flashing-light direction 
indicator 
(1) Packing 


iiltli_g°£P 

The electric hom is fastened to the frame 
under the fuel tank. 

Before demounting the cylinder head or the 
cylinder, the signal horn must be unscrewed. 
If, upon actuating the push button, the hom 
fails to emit the required volume of sound, 
then the leads, their connections and the 
push button must be checked for dirty con- 
tacte. If such are present, the voltage 
applied will be too low. 

If this is not the cause, tum the ad;justing 
ecrew at the horn slightly to the left or to 
the right until the sound has the deeired 
loudness. 


Fig. 182. Front flashing-light 
direction indicator 

(1) Rim for checking the action 
of flaehing 

(2) Plastic reflector 

(3) Terminals ( 4 ) Packing 

The failure of one flashing-light direction 
indicator is indicated by an increased 
flashing frequency (>150 periods/minute) 
of the front flashing-light indicators. 

The whole flashing-light system is protected 
by a 4-A fuee (see Fig. 163 ). 


6.5.8. Circuit Diagram 
The Circuit diagram, Fig. 184, gives the 
required data on course of eables and cable 
colours for repairs at the loads and the 
electrical system. 

The electrical wiring diagram is included 
in this Repair M an ual in the form of a 
fold-out sheet. 



2n\ 22^ 
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legend for Fig. 184, Circuit diagram 

(1) Battery 
(1a) Capacitor 

(2) Ignition-light switch 

(3) Dynamo 

(4) Rectifier 

(5) Regulator 

(6) Charging control lamp (in Standard 
design also for checking the 
direction indicatora) 

(7) Idling control light (only 
deluxe model) 

(7a) Switch for idling control light 

(8) Switch for horn (switch combination 
at handle-bars 

(9) Horn 

(TO) Switch for by-pass light signal . 

(switch combination at handle-bars; 

(11) Dimmer switch (switch combination 
at handle-bars) 

(12) Tell-tale light for high headlight 
beam 

(13) B a mp for headlamp 

a) high beam 

b) passing beam 

(14) Illumination for epeedometer scale 
(only deluxe model) 

(15) Illumination for tachometer scale 

(16) Parking light (in headlamp) 

(17) Tail light and number-plate Illumi¬ 
nation (in tail-stop and number-plate 
lighting fitting, bottom) 

(17a) Socket outlet for side lamps (only 
for side-car Operation) 

(17b) Socket outlet for ground (only 
for side-car Operation) 

(18) Ignition coil 

(19) Contact breaker of the ignition 

(20) Sparking-plug with sereened connector 

(21) Stop light switch - front wheel brake 

(22) Stop light switch - rear wheel brake 

(23) Stop light (in tail lighting fitting 
top) 

Fiaaher unit 

(25) Switch for direction indicators 
(switch combination at handle-bars) 

(26) Tell-tale light for direction indica¬ 
tors (only deluxe model) 

(27) Flashing-light direction indicator, 
front, left,-hand side 

(28) Flashing-light direction indicator, 
rear, left-hand side 

(29) Flashing-light direction indicator, 
front, right-hand side 

(30) Flashing-light direction indicator, 
rear, right-hand side 

(30a) Socket outlet for flashing-lights 
(only for side-car Operation) 

(31) Graphical symbols for: 
a Flat plug 

b Receptacle for flat plug or 
socket outlet 
c Ground 

d Detächable Connection (screw, 
terminal) 

e Non-detachable connection 


LVR Cable connector in headlamp, 
right-hand side 
o top 
u bottom 
v front 

x occupied connection 
LVL Cable connector in headlamp, 
left-hand side 
o top 

u bottom 

v front 

x occupied connection 
LVF Cable connector at chassis, 
at filter bowl top 
v front 

h rear 

x occupied connection 
Si fuse box 
1 left 

r right 

MA ground point headlamp 

MB ground point combined stop-tall- 

number-plate lighting fitting' 

Ml ground lamp for headlamp 
MC ground point of vehicle (at cable 
connector at Chassis) 

MD ground point of dynamo 

MT ground point of tachometer 

Cable colours: 

German Meaning 

abbreviation 

br brown 

rt/sw red-black 

sw black 

sw/ws black-white 

ws/sw . white-black 

gr grey 

gn/rt green-red 

bl blue 

ge yellow 

rt red 

sw/rt black-red 

sw/bl black-blue 

sw/gn black-green 

ws white 

gn green 

gn/bl green-blue 

bl/ws blue-white 

rt/ge red-yellow 

br/sw brown-black 


dash-dotted line represents conductors 
which are only present in the Standard 
design 

2) dashed line represents conductors which 
are only present in the deluxe model 



6.6. Instruments and Tell-tale Lights 
The arrangeraent of instrumenta is shown in 
Fig. 177. The Standard design of the ETZ 
250 is only provided with one tachometer 
(at the right of the Instrument pod). 

In addition to the tachometer, also arrang- 
ed at the right, the deluxe model is pro¬ 
vided at the left with a speedometer (revo- 
lution counter) mechanically driven by the 
crankshaft (see also Fig. 88). 


Tachometer and revolution counter are 
illuminated in night Operation. For this 
purpose, the lampe marked by (3) in Fig. 
186 are used which get ground via the 
flat plug connection (4>. The function of 
the lamps indicated by (l) is illustrated 
in Fig. 185. 

The electrical potential for the control 
lamps (l)is fed via the flat plug Connec¬ 
tions (2). 


Arrangement and meaning of the tell-tale 
lights are indicated in Fig. 185. As to 
the wiring and interconnection with other 
electrical devices, the necessary informa- 
tion is given in the Circuit Diagram, Fig. 184. 



Fig. 185. Arrangement of the tell-tale 
lights 


(1) Idling indication, yellow 
(only deluxe model) 

(2) Control light for dynamo, 
red (only deluxe model) 

(3) High headlight beam 
control, blue 

(4) Control of direction indicators, 
green (in the Standard design 
of the motor-cycle, this is 
also the control light for 

the dynamo) 


Fig. 186. Arrangement of the lamps in 
the instrumenta 


Removal of the lamps from the Instruments 
becomes possible after withdrawing the 
flat plugs from the vertical connections 
of the lamps. Then the lampe can easily 
be drawn from the Instrument casing. 
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7. Induction System 

7.1. Descrlption and Function of the System 

The entire induction System is an integrated 
System which is optimally adapted to the 
engine. Any change in this syetem will bave 
a detri'mental effect on the power, the 
consumption, the wear, etc. 



Fig. 187. Intake silencer and air filter 



The induction system begins at the opening 
arranged under the regulator and ends at 
the intake port of the cylinder. In the 
entire system no point must allow the 
admission of additional air apart from 
the holes provided for this purpose. 


The air, and from the carburetter the 
fuel-air mixture must take the following 
course in Order to get into the crankcase: 

The air is drawn in through the opening (A) 
of the induction pipe (l), eee Fig. 188. 

The induction pipe serves for silencing 
and stilling of the air. 

After leaving the induction pipe, the air 
flows back into the frame member and enters 
the air filter casing (I) tightly screwed to 
the frame tube, see Fig. 187. 


Fig. 188. Induction pipe mounting 
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When passing through the air filter, the 
alr ie purified. The dust particles in 
the air are retained by the filter. Subse- 
quently, the pressure differences induced 
by the induction vibrationa are equslised 
to a great extent in the intake silencer 
compartment (1). 

Then the air is drawn in the connecting 
piece (2), fastened to the carburetter 
by the clamping ring (3). and passea through 
to the carburetter. 

In the carburetter, the arriving air is 
mixed with the atomised fuel in a certain 
ratio. This fuel-air mixture then paeaes 
through the intake port into the crank 
compartment of the engine casing. 

7.1.1. Air Filter 

For the ETZ. a dry air filter is ueed. The 
air filter U) is arranged in the filter 
casing. 

It is centred with the one face in the cas¬ 
ing and with the other face in a cup (5) 
which is guided on a threaded bolt and 
fastened on it (Fig. 187). 

In order that the filter is properly seal- 
ed at its two faces, the cup (5) and the 
cover (7) must be screwed in such a way that 
the air filter is properly fixed and the 
packing (6) can fulfil its function. 

The filter will be accessible after the 
removal of the battery. The dust is depo- 
sited on the exterior surface of the fil¬ 
ter. Thie must be taken into consideration 
when cleaning it. The dry air filter is 
cleaned by slightly tapping it or by 
brushing by means of a dry and clean 
hair brush.* 

7.1.2. Intake Silencer 

The intake silencer consists of two light 
metal Castings which are screwed together 
so that they cannot be detached. 

In this casing, the air filter casing 
(L) is fastened. 

The silencer compartment (l) serves for 
the obeervance of the specified sound 
level of the induction noise and also as 
reservoir for the air required by the 
engine for combustion. 

The intake silencer is connected with the 
frame by means of three screwe. 

The intake hose (1), which also serves for 
silencing, see Fig. 188, is fastened to the 
rear of the frame member directly in the 
cut of the plate by means of a groove in 
the rubber. A lug at the front end of the 
hose (H) keepB the latter in the opening 
(0) of the frame member. 

Replacement of the intake hose becomes 
possible after demounting the induction 
System, the rear-wheel mudguard and the 
rear wheel. 

A broom-stick (S) or another wooden rod 
facilitate the Insertion of the lug (H) 
into the opening (6). 

7.1.3. Connecting Piece at Carburetter 
The connecting piece is a rubber moulding 
which establishes the connection between 
intake silencer and carburetter. 

Care must be taken that the wall of the 
drill-hole in the intake silencer casing is . 
properly seated in the groove in the connect¬ 
ing piece provided for this purpose and 
that the other end of the connecting piece 
is firmly connected with the carburetter 
with the help of a clsmping ring. 


The connecting piece must be cheeked for 
porous spote, especially within the rang© 
of folds, from time to time. 

7.1.4. Carburetter 

ln the ETZ, a BVF-carburetter of type 

30 JT 2-5 is employed. This is a carburettei 

with a cold-etarting device. 

7.1.4.1. Design and Function of the 
Carburetter 

The carburetter consists of two Systems. 

In order to familiariee oneself with the 
design and function of them it is advi s _ 
able to explain each system separately. 



Fig. 189. Starting piston closed 
(driving position) 
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1. C01D STARTING DEVICE 

Ae the name indicates, thie is a device for 
facilitating the starting of the engine 
in a cold state. 

The cold starting device ie shown in Pig. 

189 (driving Position, lever for starting 
carburetter at the handle-bars contacts 
the front stop) and in Pig. 191 (cold 
starting., lever for starting carburetter 
at the handle-bars is drawn towards the 
driver). 

In the driving Position of the lever for 
the starting carburetter at the handle- 
bars, the packing (2) at the starting 
pieton (l) must completely seal the 
starting mixing tube (3)« 

The cable control adjusting screw C4) must, 
therefore, always be set in such a manner 
that a play of about 1 mm is present between 
cable control sheath and adjusting screw. 
When the lever for the starting carburetter 
at the handle-bars ie set to cold starting 
Position (the lever is drawn towards the 
driver), then the starting piston with 
packing 1 b lifted and, thus, the upper 
opening of the starting mixing tube (A), 

Pig. 191, is released. 



Pig. 191. Starting piston lifted 
(cold starting) 


The fuel in the starting mixing tube is 
sucked up when the engine is started and 
then passes through the starting duct (5), 
Pig. 191, which ende in the suction port 
after the throttle valve. 

In Order to ensure the required under- 
ressure for cold starting in the start- 
ng system, the throttle valve must be in 
the idling position. 

The starting device ig ineffective when . 
in starting the engine. the throttle valve 
is lifted beyond the idling system! 

The lower opening of the starting mixing 
tube ends in a separate space, the starting 
compartment, which is connected with the 
compartment for the central float through 
the starting jet (6), Pig. 191. 

The drill-hole of the starting jet is arran- 
ged in such a way that, after the sucking 
off of the amount of fuel standing in the 
starting mixing tube, only such an amount 
of fuel is allowed to follow that the 
engine, with the starting lever drawn for 
a long time, can just process the too rieh 
mixture. 

The fuel required for starting Is pre- 
mixed in the starting compartment. 

The air required for this purpose is sucked 
up from the compartment for the central 
float through a recess in the upper edge of 
the partition wall. The central float is 
aerated through an overflow tube (15), Pig. 
196, which is arranged in the centre of the 
float chamber. 

2. carburetter 

The fuel flows through the float valve (l6 
in Pig. 192) into the float chamber. When 
the fuel level has reached a certain height 
(Puel level),the float needle valve is 
closed by a sheet-metal nose (17), Pig. 

196» which is arranged at the holder of the 
float. 

With the engine running, due to accelerating, 
the partial load needle is lifted more or 
lese from the needle valve (18) and, conse- 
quently, the throttle valve raised for the 
same amount. 

The air sucked up by the engine flows 
through euction port of the carburetter and, 
hence, past the atomiser insert. As a conse- 
quence, the fuel is sucked up through the 
'main jet (19) and needle jet to the suction 
port. 

By the atomiser insert (l8 in Pig. 196), the 
fuel ie atomised and mixed with the air 
flowing through. Thie ignitable fuel-air 
mixture is then conducted to the engine. 

The formation of an ignitable mixture in 
idling is due to the idling jet and the 
specified setting of the slow-running 
air screw (see Pig. 192, Nos. 8 and 11). 

The correct mixing ratio between fuel and 
air in the partial-load ränge is brought 
about by the needle position, that is to 
say, the notch in the needle holder into 
which the partial-load needle is 
suspended. 


\r 
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Fig. 192. Carburette] 

(1) Starting piston 

(2) Seal washer 

(3) Starting mixing 
tube 

(5) Starting duct 


• BVP 30 N 2-5 (ötartlng carburetter), secti 

(6) Startlng jet (10) Transfer port 

(7) Needle jet with (ll) Slow-running air 

maln 3 et (unscrewed) 

(8) Idllng jet (l2) Idling air duct 

(9) Idling duct (13) Mixing air duct 


(14) Throttle etop screw 
screw (15) Vent tube for 
float chamber 
(16) Float valve 
(20) Atomiser insert 



The needle holder not only fixes the needle 
for partial load but also guides this needle 
(upper plate of the needle holder). 

For setting the needle, the lower plate 
(A) of the holder ia decisive (Fig,193)* 

The needle holder lies flat on the bottom 
of the throttle valve. The latter in turn, 
displaceable axially in its guide, is press- 
ed into its initial position (idling poei- 
tiön) by a spring which is supported by the 
closing cap. The gpring force acts against 
the cable control force (see Fig. 192). 


For the combustion in the engine an ignit- 
able fuel-air mixture in the ratio öf 
1 ; 15 (mean value) ie, required. 
ffhen this ratio is changed, e.g. by the 
admisaion of more air (1 : 18), the mixture 
will become too leall. 

When the air Proportion is too small, e t g. 

1 s 13, it will become too rieh and 
is hardly ignitable. 


Fig. 193. Partial-load needle with holder 
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The fuel level to be kept constant in the 
float chamber is regulated by the float 
needle valve and the float. 

The adjustment of the fuel level substan- 
tially contributed towards the formation 
of this fuel-air ratio. 



Fig. 194. Float valve closed, measured 
without packing 
(A) Cloaing plate 
A fuel level set too high means - too 
rieh a mixture; a fuel level aet too 
low means - too lean a mixture. There- 
fore, the basic adjustment of the fuel 
level is of particular importance. 

Please, take the illustrationa Fig. 194 
and 195 into cinsiderstion! 

For the basic adjustment of the fuel 
level alwaye stsrt from the fact that 
the tongue (a) in Fig. 194 muat be parallel 
to the holder of the float. An extremely 
bent tongue (A) means that the holder of 
the float is distorted at the lower eolder- 
ing joint (kink angle). In thia case, the 
floats muet be reset to the basic dimen- 
aion 30.0 mm (with the float valve closed 
and the damping of the float needle not 
depressed) uniformly(in the kink 
angle, lower soldering joint). 



The dimension (27 mm) given in Fig. 194 
means fully spring-loaded damping of the 
float needle - a slight correction is. 
effected at the tongue (A). 

KO TI CE: 

On no account ahould the tongue (A) be 
bent downward towards the holder of the 
floats becauae in this event the float 
needle valve will not be opened sufficient- 
ly so that fuel is admitted at a slow rate, 
a fact, which leads to too lean a mixture 
with increasing rotational speeds of the 
engine! 

The dimension (33 mm) given in Fig. 195 
limits the float travel downwards and can 
be readjusted at the stop tongue (B). 
NOTICE: 

The float travel must not be smaller than 
6 mm (the difference between 33 and 27 mm)! 


7.1.4.3. Fuel Level - Fine Ad.iustment 
If a level testing equipment is not avail- 
able, the fuel level can be measured direct¬ 
ly at the carburetter in the vehicle. For 
this purpose, an old float chamber is re- 
quired which is provided with a cut, 20 mm 
wide and 25 mm long, in the narrow end so 
that the float needle valve becomes visible 
and which is closed with a piacryl plate 
glued in place. A separate application 
adhesive should be used. 



Fig. 196. Carburetter lower part (sectional 
view) fuel level 

(15) v ent tube. for the float chamber 

(17) Closing p‘late of the float valve 

(18) Needle jet with jet carrier 

(19) Main jet 

(21) Spring-loaded float needle 

(22) Float valve, complete 

On the piacryl plate glued in place, the 
dimension of 14 mm, starting from the 
sealing surface, is projeeted. 


Fig. 195« Float valve fully open, 
measured without packing 
(B) Stop tongue 
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The float chamber prepered in this way is 
atiached with PACKING to the carburetter to 
be measured. An accurate measurement depends 
on the fact that the flow rate of the fuel 
is 12 1 per hour. The fuel tank raust be at 
least half full in Order that the specified 
pressure on the float needle valve is given. 
Plug the carburetter, which is cleaned and 
checked for proper baeic adjustment, into 
the fuel hose and open the fuel cock. Fuel 
will be admitted into the float chamber 
until the float llfted by the raiBing 
fuel level closes the float needle valve, 
thus, interrupting the fuel feed. The 
level now actually present in the float 
chamber is compared with the marking at 
the inspection glass and, if reouired, 
corrected by readjusting the torigue (A), 

Fig. 194. 

When the float needle valve is leaky, 
this is indicated by the dripping vent 
(15), Fig. 196. In this case, demount 
the valve and once more carefully clean 
it". If it then ia still leaky, it must 
be replaced by a new one. 

The fuel level is 14 + 1 mzn measured from 
the top edge of the float chamber. 

7.1.4.4. Idllng Ad.iuetment 
NOTE? 

1. The carburetter should be adjustend when 
the engine still has operating tempera- 
ture. The vehicle must stand on plane 
ground. 

2. The idling position of the throttle val¬ 
ve should not be set by means of the 
adjusting screw for the throttle cable 
control but by the stop screw for the 
throttle valve. 

The stop screw (14) for the throttle valve 
is adjusted in such a way that the engine 
runs perfectly smooth. Then the slow runn- 
ing air screw (11) is fully turned down 
and slackened back through one revolution. 
Subsequently, the elow running air screw 
is screwed down and back for trial to 
find the maximum rotational speed of the 
engine. When it has been found, the stop 
screw for the throttle valve must be set 
in such a way that the engine again 
reaches the idling speed (eee Fig. 192). 

This process must be repeated until the 
engine epeed will no longer change when 
the slow running air screw is adjusted. 

When, at the beginning of the adjusting 
operations, the speed does not change 
when the slow running air screw is regu- 
lated, then the idling jet is clogged. 

If this adjustment is performed correct- 
ly, then the engine will show a perfect 
transition from idling to the partial 
load ränge. 

7.1.5. Intake Connection 
It is the task of the intake connection to 
fix the position of the carburetter and 
to eetablish the connection between car¬ 
buretter and inlet port of the cylinder. 

It is faetened to tne cylinder by means 
of hexagon nuts and stud bolts. 

In order that the heat from the cylinder 
is not transmitted to the carburetter, 
a plastic flange and two packings are 
inserte'd (in front of and behind the 
plastic flange) between the intake 
connection and the cylinder. 


7,2. F ault Localisatlon 

7.2.1. Too Lean a Mixture 

The fact that the fuel-air mixture becomes 

too lean is identified by the following 

featurees 

1. Severe burning of the electrodes of 
the sparking-plug; 

2. Beads appear at the sparking-plug; 

3. Within the ränge from half to full 
throttle, the power delivered by the 
engine is too low; 

4. The engine tends to become stuck! 

Faulte and defects which cause the mixture 
to become too lean and ‘their remedies: 

1. Air filter fails to fit properly in 
the centring collar of the intake 
silencer casing 

- Remove the air filter and fit it 
correctly in the centring collar. 

2. After improper handling, the air filter 
has been damaged. 

- Replace the air filter by a new one. 

3. Packings between air filter casing and 
intake eilencer or between air filter 
caeing and frame defective. 

- Replace the packings or re-tighten the 
acrewed connections. 

4. Packing between air filter casing and 
cover mieeing or defective. 

- Fit a new packing or replace the 
old one by a new one 

5. Connection to carburetter is defective 
or poroue or it fails to fit properly 
in in drill-hole of the intake silen¬ 
cer casing. 

- Replace the connecting piece by a new 
one or align it. 

6. Intake socket poroue. 

- Replace the intake socket by a new one 
or - if still possible - seal it by 
means of artificial resin. 

7. Insulating flange broken or poroue; 
packings defective. 

- Replace the parte in question by 
new ones. 

8. Fuel feed insufficient due tos 
dirty fuel cock, 
compressed rubber seal ring, 
hardened or defective fuel line, 
clogged vent hole in tank cover. 

- demount the fuel cock and clean ite 
parte separately, 

- defective and hardened fuel lines and 
and the damaged rubber packing must 
be replaced by new ones, 

- the hole in the tank eap must be 
cleaned by blowing compreeeed air 
through it. 

9* The partlal-load needle is süspended 
too deep. 

- The partial-losd needle must be sub- 
pended at one or more notches higher 
until the normal mixing ratio is 
reached. 
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10. Central flöat is distörted - float valve 
is insufficiently opened 

- Adjust the central float. 

11, Float needle jams 

- Polish the float needle and through 
bores in the valve body, 

- Check the velve for foreign particles, 

- Replace the float needle and the 
valve seaft for new parts. 

7.2.2. Too Rieh a Mixture 

The fact that the fuel-air mixture becomes 

too rieh is identified by the following 

featuress 

1. Starting the engine is difficult; 

2. Engine power output drops with increas- 
ing temperature of the engine; 

3. High fuel consumption; 

4. Inclination to simulate a "four- 
etroke engine"; 

5. Sparking-plug with the specified 
caloriflc valtte is oiled up; 

6. Formation of smoke intense and visible 
in the state when the engine has 
opereting temperature. 


Faults and defects which cause the 
mixture to become too rieh and 
their remediess 

1. Dry air filter is too old (more than 
10,000 km of road Operation) 

- Replace the air filter by a new one. 

2. Dry air filter has become wet 
Cause; Air filter casing not tight - 

water has entered 
- Dry the air filter, replace it, 
if required. 


3. Partial-load needle is suspended 

at a notch which is at too high a level 

- Suspend the partial-load needle lower 
for one or more notches until a 
normal ratio of mixing has been 
reached. 

4. Keedle jet and partial-load needle 
wom (more than 20»000 km of road 
Operation) 

- Replace the two parts by new ones. 

5. Float valve leaky 
Cause: l) valve dirty, 

2) float needle worn 

- Clean -the float valve, 

- Fit a new float needle. 

6. Central float distörted - float valve 
remains open too wide 

- Adjust the central float. 

7. Main jet too large 

- Use another main jet with the same 
dimension printed on it (jets with 
the same nominal dimension differ 
by their tolerances), 

- If this fails to be a remedy, use 
the next smaller jet. 

S. Packing in s'terting piston damaged 

- Replace the packing by a new one. 

9. Spring for starting piston has an 

insufficient pre-tension 

- Replace the spring by a new one. 

10. Sheath of the cable control for the 

starting device has no clearance; 
consequently, the starting piston 
cannot seal properly the starting 
mixing tube 

- Adjust the cable control sheath 
so that a clearance of 1 mm is 
given. 



- 96 - 


8. Special Toole 



Fig. 197. Range of Special Toole for the ETZ 250 

8.1. liet of Special Tools 


1 Engine aseembling device 
Clamping piece rear 1) 

Clamping piece, front complete 

2 Centring bolt for ewing-fork (05-MW 26-4) 

3 Extractor for bearing in control head 

4 Fitting, device for rubber bearing in ewing-fork 

5 Expanding mandrel for wheel bearing CH 8-820-3) 

6 Aesembly device for gearbox 

7 Measuring inetrument for end play of elutch driver 

(05-ML^3-4) 89-99.117 7 

8 Clutch clamping device (05-ÄV 150-2) -89-99.071 8 

9 Holding-up device for gearbox sprocket wheel (05-MW 45-3) 89-99.057 9 

10 Extractor for driving gear (05-MV 45-3) 89-99.O64 10 


Spare Drrawing 

Reference 

ü£-_ _ Ko. 

22-50.014 i a 

89-99.321 1b 

89-99.322 i c 

89-99.055 2 

22-51.006 3 

22-51.445 4 

89.99.090 5 

29-50.011 6 


1) For the completion of engine assembling devices purchaeed up to 1980 
for the ETZ 250 engine 
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Drawing 

So. 


Spar« 

Referenoe 

So. 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 


Preeeing-out device for gudgeon pin 
Piston support 
Ignition timing gauge 
Anchor pulling screw (02-MS 39-4) 

Drift for locating eleevee Cll-HW 3-4) 

Guide mandrel for gudgeon pin (05-Mf 19-4) 

Drift for beerings 6203 and 6204 (11-MT 7-4) 

Drift for bearing 6306 

Fitting tool for packlng ring 30 x 72 1 7, dynamo aide 
Fitting tool for packlng ring 30 x 72 x 7, clutoh aide 
Assembling bridge 

Ball bearing extractor (bearing 6306) 

Pulling sleeve (clutoh - thread K 24 x 1.5) 

Pressing spindle for pressing plece 
Extracting screw for bearing 6203 
Clamping cartridge 

Fitting wrench for telescopio fork (19-MT 22-1) 


22-50.010 
22-50.412 
29-50.801 
89-99.026 
89-99.072 
89-99.051 
89-99.073 
29-50.405 
29-50.406 
29-50.409 
22-50.430 
22-50.431 
22-50.435 
22-50.437 
22-50.438 
22-50.439 
89-99.136 


11 

12 

without 


13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


Spacer ring 

Piston ring pliers (05-M» 141-4) 

Clamping ring (05-MT 147-4) 

Special Spanner for shock absorber (05-MW 82-4) 


not lnclud- 
ed in thls 26 

ränge 

89-99.124 27 

89-99.128 28 

89-99.059 29 
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8.2. DrSwings of Special Tools 


1. Engine Assembling Device 
22-50.014 


All assembling devtceB sold by MZ 
ontil 1980 cannot be used for holding 
the engine of type EM 250. 

The MZ Spare Sale Department offers for 
modifying these older devices 
modification seta consisting of 

clamping piece 89-99.321. rear and 
clamping piece, front complete, 

89-99.322 

to cnstomers entitled to purchase 
special tools. 

In addition, the front clamping point 
atr the 22-50.014 device must be modi- 
fied according to drawing 1a; this is 
possible by means of the usual work- 
shop tools. 



■Fig. 1a. Modification of the clamping 
point of the assembling 
••device 22-50.014 


(vw) 




Fig. 1c. Clamping piece, 
39-99..322 


Fig. Tb. Clamping piece, rear, 
89-99.321 


front, complete, 







- 99 - 


?. Centring bolt for ewing-fork C05-W 26-4) 89-99.055 



Part Quantity Deacription Material Rough Size Remarke 

1 centring bolt C 15 K 0 18 x 255 case hardened 

3. Bxtractor for bearing in control head 22-51.006 



Part 

Quantity Description 

Material 

Rough Size 

Remarks 

1 

1 

C 45 

0 30 x 80 

hardened and 

2 

1 pipe 76 x 10 

St 35 hb 

75 long ) 

tempered 

3 

1 

St 38 b-2 

0 65 x 10) 

welded part 

4 

5 

1 

1 hexagon head screw 

M l6x 1.5.x 35 

St 38 b-2 K 

0 8 x 130) 

) 

welded part 

TGL 0-961 

6 

1 

St 38 b-2 K 

0 8 x 92 


7 

8 

1 

1 circlip 28 x 1.6 

16 Mn Cr 5 

0 36 x 30 

caee hardened 
TGL 0-9045 



Part 1 


M16 *1,5 




Teil 8 mit Featsltz eingepaßt 
Part 8 mounted with tight fit 
Nominal dimension Allowance 
~Z ö 

h 10 - 0.084 


Parts 2/3 





Parte 4/5 


V 



Part 6 



Part 7 



Einzelheit X 
M 2 : 1 = 

Detail X, scale 2:1 


Paßmaß = 

Nominal dimeneion 


Abmaß = 
Allowance 














36 (24 bei Meßuhr 0 60) * alle unbemaßten = all radii wlthout dimen- 

36 ( 24 for dial sauge 9 60) Radlön R “ 1 «“ ai ° na a radius of 


Part 

Quantity Description 

Material 

Rough Size 

RemarkB 

1 

1 reception 

C 15 

9 60 x 48 

caee hardened 

2 

1 probe bolt 

silver ateel 

0 5 x 40 


3 

1 fillister-head acrew 

M 4 x 12 



TOI 0-84 

4 

1 dial gauge 9 40 







Part Quantity Deacription 


Material 


Rough Sis 


Remarke 


1 

1 

pipe 28 x 4 

St 35 hb 30 long 


2 

1 

crankBhaft end 

05-43.058 


to be employed 

3 

1 


St 38 b-2 0 80 

x 26 

) 

^ welded part 

4 

3 


St 38 b-2 10 x 

30 x40 

5 

1 


C 45 0 30 

x 96 


6 

1 


St 38 b-2\ 0 45 

x 45 


7 

2 

cylindrical pin 

10 m 6 x 80 

\ welded 
j part 


TGL 0-7 

10 

1 

cylindrical pin 






8 m 6 x 60 



TGL 0-7 

12 

1 

circlip 22 x. 2 



TGL 0-9045 

15 

3 

hexagon-head screw 

M 8 x 50 



TGL 0-933 

16 

6 

hexagon nut M 8 



TGL 0-439 






gehörtet und geschliffen 
(a) Gewinde weich 
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10. Bxtractor for drlvlng gear (05- MV 45-3) 89.99.064 



Gewinde Verstemmen * thread tö be caulked Spitze andrehen = tip to. be turned in lathe 


Part Quantity Deecription Material 

1 i ' ' St 38 u-2 

2 1 C 45 

3 1 C 45 

4 1 ) welded St 38 K 

5 1 ) part hexagon-head screw M 12 x 80 

6 2 hexagon nut M fO 

11. Presaing-out device for gudgeon pin 22-50.010 


Rough Size Remarke 


'SO'xSOxiSO-KI Tim — 

0 18 x 62 TGI 7970 

0 18 x 70 TGI 7970 

0 8x145 TGI 7970 

tip turned 
TGI 0-934 



scharfkantig ausgeführt = vernietet 

provided with sharp edge riveted 

Pari Quantity beacription 


DruckBtück muß sich thruet member must 
noch drehen = be capable of 

lassen being turned 

Material ftough' Size Remarks 


2 

3 

4 

5 

6 

7 

8 


T—' 5T35 T-Y 

1 spring steel band 0.6 mm thick C K 67 

1 C K 45 

1 ) welded St 38 K 

1 ) part St 38 K 

hexagon-head screw M 12 x 100 
4 washer 0 5.3 

4 fillister-head screw II 5 x 12 


30x10x72-TSTT573- 

245 x 45 TGL 7975 

0 20x20 TGL 7970 

0 8x100 TGL 7970 

0 5x30 TGL 7970 

TGI 0-933 
TGL 0-125 
TGL 0-84-5 S 





Part Quantity Deecription 


Material 


1 fork HGW 2088 

13, Anchor pulling eerew (02 -W 39-4) 89-99.026 


Rough Size Remarks 
180x35x20 TGL 12 246 



Part Quantity Description 

Material 

Rough Size 

Remarka 

1 1 hexagon-head screw 

2 1 handle 

M 10 x 90 

St 38 K 

0 8 x 125 

lug tumed in 
la.tbe 
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18. Fitting tool for packing ring (30x72x7) 29-50.406 (d vnamo aide) 



poliert = poliahed Kegel 1:5= cone 1 : 5 


Part Quäntity Deacription 


Rougb Size Remarka 


welded part 

pipe 28 x 6 


C 15 
C 15 K 
St 35 hb 


0 75 x 15 
0 36 x 130 
50 long 


1 A i.. fR g . PA c K lng. ging . L2Q*2MIl 2 9.- 5 . °.40? . (clutch aide ) 



7btf lurd 2 ga/y. verzinken 

W (S7 WV r^>) 

Teile 1 und 2 galvanisch verzinken = Parts 1 and 2 to be galvaniaed 


Part Quäntity Deacription Material Rowgh Size Remarka 

1 1 \ welded part 


15 


C 15 

C 15 K 


0 75 x 15 
0 36 x 135 




20. Assembling brldge 22-50.430 



Schweißnähte: welding seams Präger 0 50 = milling cutter 50 in diameter 

planen bis Poe. 8/9 = to be faced until items 

Auflage hat 8/9 make contact 

ohne Schweißnaht = without welding seam 

kontrollbearbeitet = control finished 


Part 

Quantity Deecription 

Material 

Rough Size 

Remarks 

1 

1 U-steel 6 V2 

St 38 b-2 

350 longj 

TGL 0-1026 

2 

1 

St 38 b-2k 

0 20 X 8 ) 


3 

1 

St 38 b-2 

5x60x115^ 

welded part 

4 

5 

1 

1 'washer R 8,5 

St 38 b-2 

0 12x55 ) 

TGL 0-440 

6 

1 

St 38 b-2 

6x25x3Ö 

welded part 

7 

1 hexagon-head screw 

M 10 x 70 


TGL 0-931 

8 

1 hexagon nut 

M 10 


TGL 0-934 





15 
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Part 

Quantity Deacription 

Material 

Roagh Sise 

Raaarka 

T 

T 

olamping cartridge 

C 60 

0 25 x 75 


2 

1: 

bolt 10 x 40 



TQI 0-1433 

3 

1- 

ball 9 



TQL 15 515 
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9. Tightening Torques - Engine 


10. Tightening Torques - Cycle Parts 


Huts for the cylindeir head 

Sparking-plug 

Flllister-head screws for 
casing, dynamo cover and 
clutch cover 
Screws for Bealing cap 
of driving shaft 


26 Um 
(2.6 kpm) 


40 Um 
(4.0 kpm) 


13 Um 
(1.3 kpm) 


5 Um 

(0.5 kpm) 


Screws for retaining cap - 
dynamo 

Screw for armature fastening 
(dynamo) 

Stud bolts for cylinder 
fastening 


5 Um 

(0.5 kpm) 


20 Um 
(2.0 kpm) 


20 Um 
(2.0 kpm) 


Clutch fastening nut 80 to 100 Hm 

(8 to 10 kpm) 

Hut for drive gear 68 teeth 60 Um 

(6.0 kpm) 


Nut for sprocket wheel 60 Um 

at gearbox (6.0 kpm) 


Screws for end cap in 8 Um 

clutch cover and speedo- (0.8 kpm) 

meter drive 


Nut for control tube 


Screw plugs for telescopie 
fork 

Clamping screws at lower 
clamping head - telescopie 
fork 

Hexagonal socket-head 
bolt 

Clamping screw - 
front wheel axle 
P'ront-wheel and rear-wheel 
axle 

Nut for flanged bolt- rear 
wheel drive 

Suspension unit fastening, 
top 

Suspension unit fastening, 
bottom 

Engine fastening, rear 

Engine fastening at rubber 
element (cylinder head) 
Exhaust pipe fastening to 
cylinder 

M 8 fastening screws for 
exhaust system 


Swing-fork bearlng bolt 
(springe fully extended) 


150 Nm 
(15.0 kpm) 
150 Nm 
(15-0 kpm) 

20 Nm 
(2.0 kpm) 

20 Nm 
(2.0 kpm) 
20 Hm 
(2.0 kpm) 
80 Nm 
(8.0 kpm) 
80 Nm 
(8.0 kpm) 

26 Nm 
(2.6 kpm) 

45 Um 
(4.5 kpm) 
26 Um 
(2.6 kpm) 
26 Nm 
(2.6.kpm) 
150 Nm 
(15.0 kpm) 

26 Um 
(2.6 kpm) 
70 to 80 Ni 
(7.0 to 8.0 
kpm) 


APPENDIXs 

Wlring diagram of the 
electrical system MZ 6 V / 12 V 






